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(57) Abstract: The present invention relates to heterocyclic inhibitors of stratum comeum chymotryptic enzyme (SCCE). More 
particularly, the invention relates to the use of compounds with the formula (I) or (11) for treatment of certain diseases, in particular 
skin diseases such as pruirtus, as well as cancer such as ovarian cancer. 
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USE OF HETEROCYCLIC COMPOUNDS AS SCCE INHIBITORS 
FIELD OF THE INVENTION 

5 The present invention relates to nnethods for inhibiting elevated serine protease stratum 
corneum chymotryptic enzyme (SCCE) activity. The invention further relates to the use of 
SCCE inhibitors of formula I and II for the treatment of diseases, more specifically for the 
treatment of skin diseases and ovarian cancer. 

10 BACKGROUND OF THE INVENTION 

Protein degrading enzymes have a wide spectrum of specificities and functions. 
Consequently they take part In numerous reactions, physiological as well as pathological, 
in cells and tissues- The possibility to design specific inhibitors makes proteases interesting 
15 targets for new drugs for treatment of diseases. 

The serine protease stratum corneum chymotryptic enzyme (SCCE; EC 3.4.21.-; Swiss 
Prot P49862, also named kalllkrein 7; (WO 95/00651; Hansson L, et al T. Cloning, 
expression and characterization of stratum corneum chymotryptic enzyme. A skin-specific 

20 human serine proteinase. J Biol Chem 1994, 269:19420-19426; Yousef et ah The KLK7 
(PRSS6) gene, encoding for the stratum corneum chymotryptic enzyme is a new member 
of the human kallikrein gene family - genomic characterization, mapping, tissue expression 
and hormonal regulation. Gene 2000, 254: 119-128) is preferentially expressed in 
cornifying epithelia. Several studies have suggested that SCCE may take part In 

25 desquamation of cornified cells by means of degrading Intercellular parts of desmosomes 
(Egelrud T. Desquamation in the stratum corneum- Acta Derm Venereol 2000, 208: 44- 
45). In stratum corneum extracts SCCE is responsible for a major i^art of the total 
proteolytic activity and is considered as having a potential role in skin pathophysiology, 
e.g, by acting as activators of precursors of pro-inflammatory cytokines (Nylander- 

30 Lundqvist E, Egelrud T. Formation of active IL-1 beta from pro-IL-1 beta catalyzed by 

stratum corneum chymotryptic enzyme in vitro. Acta Derm Venereol 1997: 77: 203-206), 
or of protease activated cell surface receptors (Macfarlane S R, et al. Proteinase-activated 
receptors. Pharmacol Rev 2001, 53: 245-282). 

35 Furthermore, SCCE has been observed to be up-regulated in psoriasis lesions (Ekholm E, 
Egelrud T. Stratum corneum chymotryptic enzyme In psoriasis. Arch Dermatol Res 1999, 
291: 195-200) and in chronic lesions of atopic dermatitis (Hansson L, et aL Epidermal 
overexpression of stratum corneum chymotryptic enzyme in mice; a model for chronic 
Itchy dermatitis. J Invest DermatoL 2002, 118: 444-449). Together these results show 
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that there is a disturbance in the keratinocyte expression of SCCE in two diseases 
characterized by chronic inflammation, epidermal hyperproliferation, and scaling. 
Increased activity of SCCE present in the skin may indeed play a significant part in skin 
pathophysiology and the use of inhibitors of SCCE activity presents a new therapeutically 
5 principle for the treatment of skin diseases. 

Transgenic mice over-expressing human scce mRNA under a viral promoter have been 
generated (WO 02/062135.) The only phenotypic changes observed were found in the 
skin, which showed several histological changes similar to those seen in chronic 

10 inflammatory skin diseases in humans. The transgenic mice expressed human SCCE in 
suprabasal epidermal keratinocytes, and were found to develop pathological skin changes 
Including increased epidermal thickness, hyperkeratosis, and a dermal infiltrate consisting 
of macrophages and granulocytes. There was also disturbed keratinocyte differentiation , 
epidermal hyperproliferation, increased transepidermal water loss and an induction of MHC 

15 II expression by keratinocytes. Furthermore, with increasing age the majority of the 
transgenic animals showed signs of severe itch (Hansson L, at aL Epidermal 
overexpression of stratum corneum chymotryptic enzyme in mice; a model for chronic 
itchy dermatitis. J Invest Dermatol, 2002, 118: 444-449; Ny A, Egelrud T. Transgenic mice 
overexpressing a serine protease in the skin: Evidence of Interferon y-independent MHC II 

20 expression by Epidermal Keratinocytes. Acta Derm Venereof. 2003, 83:323-327; Ny A, 
Egelrud T Epidermal hyperproliferation precedes decreased skin barrier function in mice 
overexpressing stratum corneum chymotryptic enzyme. yActa Derm VenereoL 2004, 84:18- 
22). These transgenic mice will provide a useful animal model for human skin disease for 
the development of new treatment strategies and in the evaluation of therapeutically 

25 useful inhibitoi^ of SCCE. 

SCCE has also been found to be highly over-expressed in ovarian cancer (Tanimoto H, et 
al. The stratum corneum chymotr/ptic enzyme that mediates shedding and desquanhation 
of skin cells is highly overexpressed in ovarian tumour cells. Cancer 1999, 86:2074-82; 
30 Kyriakopoulou LG, et aL Prognostic value of quantitatively assessed KLK7 expression In 
ovarian cancer. Clin Blochem 2003, 36:135-43). Inhibition of SCCE activity is therefore 
considered as a new therapeutical principle for the treatment of ovarian cancer. 

SUMMMARY OF THE INVENTION 

35 

It has now been found that the activity of SCCE can be inhibited by compounds with 
formula I or II. Furthermore, it has been found that such compounds are effective. In 
particular when topically applied, in reducing skin diseases, such as inflammatory skin 
diseases. 
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Accordingly, in a first aspect the invention relates to the use of a compound with the 
formula I or II 




wherein 

X Is O or S; Y Is Independently O, S, NH or N if the nitrogen atom Is bonded to an adjacent 
carbon atom via a double bond; Z Is Independently O, NH or N If the nitrogen atom Is 
10 bonded to an adjacent carbon atom via a double bond; 

W, Q, V, and T are independently CH, CH2, S, or O; 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

15 

Ri and R2, if present, are independently 

Q-s-alkyl, Cz-s-alkenyl, Cz-s-alkynyl or Cs-e-cydoaikyl, each optionally substituted with 
halogen, OH, NH2, NHR4, N(R4)2, NHCOR4, Ci-s-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or CON(R4)2; H, halogen, CF3, Q.fi-alkdxy, Q-e-alkylthlo, OCF3, COOH, CN, CONH2, 
20 CONHR4, OH, NO2, NH2, NHR4, N(R4)2. NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, 
SO2NHR4, SO2R4, SOR4, Q.4-alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 
-(CH^)^-^, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
25 replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is Individually selected from 
the group consisting of O, S, NH and N If the nitrogen atom Is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substltuents Individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Ci.e alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2; 

30 

R3 is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Ci.^- 
alkoxy, Ci_s-alkylthto, OCF3, COOH, CN, CONH2. CONHR4, OH, NO2, NH2, NHR4, NCR4)2, 
NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR1, SO2R4, SOR4, Q,4- 
alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, Ci-s-alkyl, 
35 C2-8-aikenyl, Cz-s-alkynyl or Cg-e-cycloalkyI, each Q.8-alkyl, C2-8-alkenyl, Cz-s-alkynyl or C3-6- 
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cycloalkyi being optionally substituted with halogen, CF3, OCF3, COOH, CN, CONH2, 
CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 
SO2R4, 5OR4, Ci-4 alkoxy, or carbamoyl; and 

5 R4 IS Q.4-alkyl, C2-4-alkenyl, C2-4-alkyny!, C3-s-cycloalkyl, Ci.6-alkoxy, Ci.6-alkylthio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

or a pharmaceutical acceptable salt thereof, 

for the manufacture of a medicament for the treatment or prevention of skin diseases. 

10 

In another aspect the invention relates to the use of a compound with the formula I or II, 
or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the 
treatment of cancer. 

15 In still another aspect the invention relates to a method for modulating and/or normalizing 
an Impaired skin barrier in a mammal, which method comprises administering an effective 
amount of at least one compound with formula I or II, or a pharmaceutically acceptable 
salt thereof, to a mammal in need thereof. 

20 In a further aspect the invention relates to a method for treatment of a skin disease which 
method comprises administering an effective amount of at least one compound with 
formula I or II, or a pharmaceutically acceptable salt thereof, to a mammal in need 
thereof. 

25 In a still further aspect the invention relates to a method for treatment of mammals 
suffering from cancer, which method comprises administering an effective amount of at 
least one compound with formula I or II, or a pharmaceutically acceptable salt thereof, to 
a mammal in need thereof- 

30 In an even further aspect the invention relates to a cosmetic or skin care composition 
comprising at least one compound with the formula I or II, or a pharmaceutically 
acceptable salt thereof, said composition being in a form suitable for topical 
administration, and selected from the group consisting of a cream/ an ointment, a lotion, a 
liniment, a gel, a paste, a stick, a spray, a shampoo, a soap, a hair conditioner and a 

35 powder. 

In yet another aspect the invention relates to the use of a compound with the formula I or 
11, or a pharmaceutically acceptable salt thereof, for treatment or prophylaxis of cosmetic 
skin conditions. 
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Other aspects of the present invention will be apparent from the below disclosure and the 
appended claims, 

5 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows the effect on transepidermal water loss (TEWL) in transgenic SCCE mice of 
a topically applied SCCE inhibitor, compound 1-3 (2-(2-Iodo-phenyI)-6,7~dimethoxy- 
10 benzo[d][l,3]oxazin-4-one). □ = 30 ^xM inhibitor, ^ = 300 ixM inhibitor, O = control 
(vehicle), 0 = betamethasone, = normal TEWL level in wild-type mice. 

DETAILED DESCRIPTION OF THE INVENTION 

15 Definitions 

In the present context, the term "Ci-s-alkyl" Is intended to mean a linear or branched 
saturated hydrocarbon chain wherein the chain has from one to eight carbon atoms, such 
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isopentyl, neopentyl, hexyl, heptyl and octyL A branched hydrocarbon chain is intended to 
20 mean a Cj-s-alkyl substituted at any carbon with a hydrocarbon chain. 

In the present context, the term "C2,8-alkenyl" is intended to mean a linear or branched 
hydrocarbon chain having from two to eight carbon atoms and containing one or more 
double bonds. Illustrative examples of Cz-s-alkenyl groups include allyl, homo-allyl, vinyl, 
25 crptyl, butenyl, pentenyl, hexenyl, heptenyl and octenyL Illustrative examples of Cz-s- 
alkenyl groups with more than one double bond include butadienyl, pentadienyl, 
hexadienyl, heptadienyl, hexatrienyl, heptatrienyl and octatrienyl groups as well as 
branched forms of these. The position of the double bond(s) may be at any position along 
the carbon chain. 

30 

In the present context the term "Cz-s-alkynyl" is intended to mean a linear or branched 
hydrocarbon chain containing from two to eight carbon atoms and containing one or more 
triple bonds. Illustrative examples of Cz-s-alkynyl groups include acetylene, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl and octynyl groups as well as branched forms of 
35 these. More than one bond may be unsaturated such that the "Cz-s-alkynyl" is a dl-yne or 
enedi-yne as is known to the person skilled in the art. The position of the triple bond(s) 
may be at any position along the carbon chain. 
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In the present context the term "Ca.e-cycloaikyI" is intended to cover three-, four-, five- 
and six-membered rings comprising carbon atoms, wherein all carbon-carbon bonds are 
saturated. Specific examples include cyclopropyl, cyclobutyf, cyclopentyl and cyclohexyl. 

5 When used herein the term "Ci-s-alkoxy" is intended to mean Ci.6-alkyl-oxy, such as 
methoxy, ethoxy, n-propoxy, fsopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, 
pentoxy, isopentoxy, neopentoxy and hexoxy. 

The term"Q.6-aikyithio" as used herein, refers to straight or branched Ci.e-alkyl wherein a 
10 carbon atom is covalently linked to a suphur atom. 

When used herein the term "halogen" refers to fluorine, chlorine, bromine, and iodine. 

In the present context the term '"aryl" Is intended to mean a carbocycllc aromatic ring or 
15 ring system. Moreover, the term "^aryl" includes fused ring systems wherein at least two 
aryl rings share a chemical bond. In the present context, the term "heteroaryl" is intended 
to mean an aryl group where one or more carbon atoms in an aromatic ring have been 
replaced with one or more heteroatoms, such as nitrogen, sulphur, phosphor or oxygen. 
Furthermore, in the present context, the term "heteroaryl" comprises fused ring systems 
20 wherein at least one aryl ring and at least one heteroaryl ring or at least two heteroaryls, 
share a chemical bond. 

Specific examples of "aryl" and "heteroaryl" include optionally substituted phenyl, 
biphenyl, indene, fluorene, naphthyl (1-naphthyl, 2-naphthyl), anthracene (1-anthracenyl, 

25 2-anthracenyl, 3-anthracenyl), thiophene (2-thienyl, 3-thienyl), furyl {2-furyl, 3-furyl), 
Indolyl, oxadiazolyl, isoxazolyl, quinazolin, fluorenyl, xanthenyl, , rsoindahyl, benzhydryl, 
acridinyl, thiazolyl, pyrrolyl (2-pyrrolyl), pyrazolyl (3-pyrazolyl), imidazoiyi (1-imidazolyl, 
2-imidazolyl, 4-imidazolyl, 5-imidazolyl), triazolyl (1 2,3-triazoM-yI, l,2,3-triazol-2-yl 
l,2,3-triazol-4-yl, l,2,4-triazol-3-yl), qxazolyl (2-oxazolyl, 4-oxazoJyl, 5-oxazolyl), 

30 thiazolyl (2-thraz6lyl, 4-thiazolyl, 5-thlazolyl), pyridyl (2-pyridyl, 3-pyridyl, 4-pyridyl), 
pyrimidinyl (2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimjdinyr, 6-pyrimidinyl), pyrazinyl, 
pyridazinyl {3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 4- 
quinolyl, 5-quinoIyl, 6-quinolyl, 7-quinolyl, 8-quinoly!), isoquinolyl (1-isoqulnolyl, 3- 
isoqulnolyl, 4-isoqulnolyl, 5-lsoquinolyl, 6-isoquinoIyl, 7-isoquinolyl, 8-isoquinolyl), 

35 benzo[b]furanyl (2-benzo[b]furanyl, 3-benzo[b]furanyl, 4benzo[b]furanyl, 5- 

benzo[b]furanyl, 6-benzo[b]furanyl, 7-benzo[b]furanyl), 2,3-dihydrobenzo[b]furanyl (2- 
(2,3-dihydro~benzo[b]furanyl), 3-{2,3-dihydro-benzo[b]furanyl>, 4-(2,3-dihydro- 
benzo[b]furanyl), 5-(2,3-dihydro-benzo[b]furanyl), 6-(2,3-dihydro-benzo[b]furanyl), 
7(2,3-dihydro-benzo[b]furanyl), benzo[b]thiophenyl (2-benzo[b]thiophenyi, 3- 
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benzo[b]thiophenyl, 4-benzo[b]thfophenyl, 5-benzo[b]thlophenyl^ 6-ben2o[b]thiophenyl, 

7- ben2o[b]thfophenyI), 2,3-dihydro-benzo[b]thiophenyl (2-(2,3-dihydro- 
benzo[b]thlophenyl), 3-(2,3-dihydro-ben2o[b]thiophenyl), 4-(2,3"dihydro- 
ben2o[b]thiophenyl), 5-{2,3-dihydrobenzo[b]thlophenyl), 6-(2,3-dihydro- 

5 benzo[b]thlophenyl)^ 7-(2,3-dlhydro-benzo[b]thiophenyl), Indolyl (IHndolyl, 2-lndolyl, 3- 
indolyt, 4-indolyl, 5-indolyl, 6~mdolyi, 7-rndo!yl), indazo!e (l-indazofyl, 3-indazolyl^ 4- 
Indazolyl, 5-indazolyl, 6-indazoly!^ 7-indazoIyl), benzimidazotyl (l-benzimidazolyl, 2- 
benzimidazolyl, 4-benzlmidazolyI, 5-benz»midazolyl, 6-ben2imldazolyl, 7-benzimlclazolyl, 

8- benzimidazoIyl), benzoxazolyl (l-benzoxazolyl, 2-benzoxazolyl), benzothiazolyl (1- 

10 benzothiazolyl, 2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, 6-ben20thiazoly!, 7- 
benzothiazolyl), carbazolyl (l-carbazolyl, 2-carbazolyl, 3-carba2olyl, 4-carba2olyl), 5H- 
dlbenz[b,f]azepine (5H-dibenz[b,f|azepin-l-yl, 5H-dibenz[b,f]azeplne-2-yl, 5H- 
diben2[b,f|a2epine-3-yl, 5H-dibenz[b,fIazepine-4-yl, 5H-dlbenz[b,f|azepme-5-yl), 10,11- 
dihydro-5H-dibenz[b,f|azepine (1041-dihydro-5H-dibenz[b,f|a2epme-l"yl, 10,11-dihydro- 

15 5H-dlbenz[b,f]azeplne-2-yl, 10,ll-dihydro-5H-dibenz[b,f]a2eplne-3-yl, 10,ll-dihydro-5H- 
dibenz[b,f]a2epine-4-yl, and 10,ll-dihydro-5H-dlben2[b,f]a2epine-5-yl). 

The term "leaving group" Includes^ but is not linnited to, halogen, sulphonate or an acyl 
group. Other suitable leaving groups will be apparent to the person skilled in the art. 

20 

The term "protection group" (PG) refers to a chemical group that exhibits the following 
characteristics: 1) reacts selectively with the desired functionality in good yield to give a 
protected substrate that Is stable to the projected reactions for which protection is desired; 
2) is selectively removable from the protected substrate to yield the desired functionality; 

25 and 3) is removable in good yield by reagent compatible with the other functional group(s) 
generated in such protected reactions. Protection groups include but are not limited to CH3, 
benzyl (Bn), butyloxycarbonyl (BOC), benzyloxycarbonyl (CBz), 9-fluorenylmethoxy- 
carbonyl (Fmoc), or tosyi (Ts) groups. A person skilled in the art will know other nitrogen 
protection groups. Examples of protecting groups can be found in, for example,. Greene et 

30 aL (1 991) Protective Groups In Organic Chemistry, 2" Ed. (John Wiley & Sons,. Inc., New 
York). 

"Coupling agent" means an agent suitable for formation of acid derivatives from acids or 
activated acids and amines, phenols, alcohols, or acids including, but not limited to 
35 hydroxybenzotriazole (HOBt) and derivatives thereof and carbodiimldes like 

dicyclohexylcarbodiimide and ethyldimethylaminopropyl carbodiimide (DCC, EIDAC). The 
skilled person will know, suitable coupling agents. Activated acids include, but are not 
limited to acid chlorides, acid anhydrides, esters, and similar derivatives. 
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"Agent capable of introducing ring closure" means an agent capable of introducing 
combined hydrolysis and ring closure under absorption of water. This include, but are not 
limited to, organic and inorganic acid anhydrides, e.g. acetic anhydride and mineral 
acids, e.g. concentrated sulfuric add, phosphoric acid and the like, acid chlorides, e.g. 
5 SOCI2, PCI5, and POCI3. 

"Optional" or "optionally" means that the subsequently described event or circumstances 
may or may not occur, and that the description includes instances where said event or 
circumstance occur and instances in which is does not. For example, "aryl optionally 
10 substituted" means that the aryl may or may not be substituted and that the description 
includes both unsubstltuted ar/ls and aryls wherein substitution takes place. 

"Treatment" means the administration of a therapeutically effective amount of a compound 
disclosed herein with the purpose of preventing any symptoms or disease state to develop, 
15 or with the purpose of curing or easing such symptoms or disease states already 
developed. The term "treatment" is thus meant to include prophylactic treatment. 

The abbreviation ^SCCE" refers in the present context to Stratum corneum chymotryptic 
enzyme 

20 

Certain of the above defined terms may occur more than once in the above formulas I and 
II, and upon such occurrence each term shall be defined independently of the other. 

The compounds of the present invention may have one or more asymmetric centres and it 
25 is intended that stereoisomers (optical isomers), as separated, pure or partially purified 
stereoisomers or racemic mixtures thereof are included within the scope of the invention. 

As will be understood, the compounds of formula I or II described herein are effective 
SCCE inhibitors. However, as some variation in the inhibition efficiency between the 

30 individual comppunds of formula I or II may be present, the inventors have provided 

suitable preliminary assays which can be used in order to assess the inhibition efficiency of 
the compounds of formula I or II. For example, the "SCCE Inhibitor Test" described in 
Example 1 herein is a simple test which may be performed to initially assess the potency 
of the compound. Accordingly, a compound of formula I or II which is preferred for the 

35 methods and uses disclosed herein, is a compound which, when assayed in the "SCCE 
Inhibitor Test" described herein, has an IC50 value of less than 5 i^M. More preferably, the 
compound has an IC50 value of less than 4 j^M; even more preferably the compound has an 
IC50 value of less than 3 ^iM, still more preferably the compound has an IC50 value of less 
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than 2 ^M, most preferably the compound has an IC50 value of less than 1 iiMr such as an 
IC50 value of less than 0.5 yxM, when assayed in the "SCCE Inhibitor Test" described herein. 

Alternatively, a compound of formula I or II which Is preferred for the methods and uses 
5 disclosed herein, is a compound wherein the ratio between the IC50 value of said 

compound and the IC50 value of 2-phenyI-benzo[d][l,3]oxa2in-4-one is less than 2.5, 
when assayed in the "SCCE Inhibitor Test" described herein. More preferably, the ratio is 
less than 2.0, even more preferably the ratio is less than 1.5, still more preferably the 
ratio is less than 1.0, most preferably the ratio is less than 0.5, such as less than 0.25, 
10 when assayed in the "SCCE Inhibitor Test" described herein 

Thp ring systems 

The formulas I and II include, but are not limited to, ring systems of the following types 
(all having substituents Ri, Rz and R3 placed as shown in formulas I and II and defined as 
15 above and in claim 1): 

ben2o[d][l,3]oxa2in-4-one, 
ben2o[e][l,3]oxazln-4-one, 
benzo[d][i,3]oxazin-4-thione, 
20 3H-quinazolin-4-one5, 
3H-quinazo!in-4-thione, 
benzo[d][l,3]thiazin-4-one, 
thieno[3,2-d][l,3]oxa2in-4-one, 
thleno[2,3-d][l,3]oxazin-4-one, 
25 thieno[3,2-e][l,3]oxazin-4-one, 
thleno[2,3-e][l,33oxa2in-4-one, 
thieno[3,2-d][l,3]oxazin-4-thione, 
thieno[2,3-d3[i,3]oxazin-4-thione, 
3H-thleno[3,2-d]pyrimidine-4-thlone, 
30 3H-thieno[2,3-d]pyrimidine-4-thione, 

3H-thieno[3,2-d]pyrimidine-4-one, 

3H-thieno[2,3-d]pyrimidine-4-one, 

l,6-dithia-4-a2a-inden-7-one, 

thieno[2,3-d][l,3]thia2in-4-one, 
35 pyrido[2,3-d][l,3]oxazin-4-one, 

pyraz)no[2,3-d][l,3]oxazin-4-one, 

pyrimido[4,5-d] [ 1 ,3]oxazin-4-one, 

pyra2olo[l,3]oxazrn-4-one, 

imldazo[l,3]oxazln-4-one. 



wo 2004/108139 



PCT/DK2004/000388 



10 

pipendino[l,3]oxa2in-4-one, 
piperazmo[l,3]oxazin-4-one, 
morpholino[l,3]oxa2in-4-one, 
pyrrolfdmo[l,3]oxazln-4-one, 
5 pyrrolino[ l,3]oxazin-4-one, 
imidazolino[l,3]oxazin-4-one, 
pyrazo!idino[l,3]oxazln-4-one, 
pyrano[l,3]oxazin-4-one, 
pyndino[l,3]oxazin-4-one, 
10 pyridazlno[l,3]oxaz!n-4-one, 
pyrimldlno[l,3]oxazln-4-one, 
pyrazlno[l,3]oxazin-4-one, 
f urano[ l,3]oxazin-4-one, 
pyrro!o[l,3]oxa2in-4-one, 
15 lsoxazolo[l,3]oxazin-4"-one, 
isothjazolo[l,3]oxazin-4-one, 
furazano[l,3]oxazm-4-one, 
tetrahydrofurano[l,3]oxazin-4-one, 
tetrahydroth»opheno[l,3]oxazin-4-one, 
20 imidazondino[l,3]oxazin-4-one, 
pyrazormo[l,3]oxazin-4-one, 
oxathiDlano[l,3]oxazin-4-one, 
oxazolo[l,3]oxa2m-4-one, 
lsothiazo!idino[l,3]oxa2ln-4-one, 
25 thlazo!idlno[l,3]oxazln-4-one, 
thiazo1o[l,3]oxazin-4-one, 
oxadiazolo[l,3]oxazin-4-one, 
th!adiazolo[l,3]oxazin-4-one, 

5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza"fluoren-4-one, 
30 5,6,7,8-tetrahydro-l-'Oxa-9-th!a-3-a2a-fluorene-4-one, 
5,6,7,8-tetrahydro-3-oxa-9-thia-l-a2a-fluorene-4-thione, 
5,6,7>8-tetrahydro-3,9-dioxa-l-aza-fluorenr4-one, 
5,6,7,8-tetrahydro-3-ox3-9-aza-l-aza-fluoren-4-one, 
5,6,7,8-tetrahydro-3H-benzo[4,5]thleno[2,3-d]pyrimidine-4-thione, 
35 5,6,7,8-tetrahydro-3H-benzo[4,5]thieno[2,3-d]pyrimldine-4-one, 
5,6,7,8-tetrahydro-3,9-dithla-'l-aza-fluoren-4-one, 
2^3-dihydro-lH-5-oxa-8-thra-7-aza-cydopenta[a]indene-4-one, 
2,3-drhydrQ"lH-7"Oxa-8-thia-5-aza-cyclopenta[a]indene-4-one, 
2,3-dihydro-lH-'5-oxa-8-thia-7-aza-cyclopenta[a]indene-4-thione, 
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l,2,3,5-tetrahydro-8-thia-5,7-diaza-cyclopenta[a]indene-4-th!one, 
l,2,3,5-tetrahydro-8-thia-5,7-dia2a-cydopenta[a]indene-4-one, 
2,3-d!hydro-lH-5,8-dlthia-7"a2a~cyclopenta[a]indene-4-one, 
2,3-dihydro-lH-5,8-dioxa-7-aza-cydopenta[a]indene-4-one, 
5 l,2,3,8-tetrahydro-5-oxa-7,8-dia2a-cyc!openta[a]indene-4-one, 
6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-a2a-benzo[a]a2ulen-4-one, 
5^7^8,9-tetrahydro-5H-a-oxa-10-thia-3-aza-benzo[a]azulen-4-one, 
6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-aza-benzo[a]azuIen-4-thione, 

3.5.6.7.8.9- hexahydro-10-thia-l,3-diaza-benzo[a]azulen-4-thione, 
10 3,5,6,7,8,9~hexahydro-10-thia-l,3-dlaza-'ben2o[alazulen-4-one, 

6,7,8,9-tetrahydro-5H-3,10-dithia-l-aza-benzo[a]azulen-4-one, 
6,7,8,9-tetrahydro-5H~3,10-dloxa-l-a2a-benzo[a]azufen-4-one or 

5.6.7.8.9.10- hexahydro-3-oxa-l,10-dlthla-ben2ota]a2ulen-4-one. 

15 In a preferred embodiment of the invention ring A does not contain any heteroatoms and 
ring C contains at least one sulphur atom. Thus, in preferred embodiment of the invention 
the compounds are of the general formula la or Ila 




20 la Ha 

wherein 

X is O or S; Y is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; T and W are CH^ CHz, or S, wherein 
25 one of T and W is S; and ring A, ring B, ring C and ring D may be aromatic, saturated or 
partly saturated. 

More preferably, none of X, Y and Z are sulphur, i.e. referring to formula la and Ila above, 
X is O; Y is independently NH or N if the nitrogen atom is bonded to an adjacent carbon 
30 atom via a double bond; Z is independently O, NH or N if the nitrogen atom is bonded to 
an adjacent carbon atom via a double bond; T and W are GH, CH2, or S, wherein one of T 
and W is 5. In an even more preferred embodiment, ring B and D do not contain two 
nitrogen atoms. In a still more preferred embodiment, ring A and C are aromatic and ring 
B and D are partly saturated. 

35 
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Accordingly, preferred examples of compounds having formula la or Ila include (Ri, 
as defined above): 



benzo[d]tl,3]oxazin-4-ones with the formula 
O 

R1 ^ 




N R3 



benzo[e][l,3]oxazin-4-ones with the formula 
O 

R1 ^ 




O R3 



10 thieno[3,2-d][l,3]oxazin-4-ones with the formula 
O 

R1 

^ ^ ^ O 



R2 




N R3 



thieno[2,3-d][l,31oxazin-4-ones with the formula 
O 

R1 




15 



R2 S N R3 

thieno[2,3-e][l,3]oxazin-4-ones with the formula 
O 

R1 

X 

R2 O R3 
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thieno[3,2-e][1^3]oxa2in-4-ones with the formula 
O 



Isothia2olo[5,4-d][l,33oxazin-4-ones with the formula 
R2 S N R3 



pyndo[3,4-d][l,3]oxazin-4-ones with the formula 
O 

R1 ^ 




N R3 



10 pyrido[ 2,3-d][l,3]oxazin-4-ones with the formula 
O 

R1 ^ 




N R3 



pyrazino[2,3-d][l,3]6xazln-4-ones with the formula 
O 

R1 



N N R3 



R2 



15 
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pyrimldo[4,5-cl][l,3]oxazin-4-ones with the formula 
O 

R1 




N N R3 



pyrrolo[3,4-dl[l,3]oxazin-4-ones with the formula 
O 

R1 




N R3 



pyrazolo[3,4-d][l,3]oxazin-4-ones with the formula 
O 

R2^N-^N^R3 



10 lmldazo[4,5-d][l,3]oxazln-4-ones with the formula 
O 

R1 




R2 ^ N R3 



pyrazolo[4,3-d][l,33oxazln-4.-ones with the formula 
R2 N R3 



15 
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furo[2,3-dl[l,3]oxa2in-4-ones with the formula 
O 

R1 




O R3 



furo[3,4-d][l,3]oxazin-4-ones with the formula 

o 

R1 



N R3 



furo[3,2-d][l,3]oxazin-4-ones with the formula 
O 

R1 




N R3 



10 Among the above-mentioned examples of preferred compounds of formula la or Ila, the 
following compounds are particularly preferred CRi, Rz, R3 as defined above): 



benzo[d][l,3]oxazin-4-ones with the formula 
O 

R1 ^ 




15 



N R3 



benzo[e][l,3]oxazin-4-ones with the formula 
O 

R1 ^ ^ 

X. 



I 



"0 R3 



R2 
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thieno[3,2-d][l,3]oxazin-4-ones with the formura 

o 

R1 




N R3 



thieno[2,3-d][l,3]oxazin-4-ones with the formula 
O 

R1 




R2 ^ N R3 



thienot2,3-e][l,3]oxazin-4-ones with the formula 
O 

R1 

N 



R2 




O R3 



10 thieno[3,2-e][l,3]oxazin-4-ones with the formula 
O 

R1 

N 




S R3 



Isothiazolo[5,4-d][l,3]oxazin-4-ones with the formula 
O 

R1 




R2 ^ N R3 



15 
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pyra2o!o[3,4-d][l,3]oxazin-4-ones with the formula 




jhP! and substituents 
5 As indicated above Ri and R2, if present, are Independently 

Q.8-alkyl, C2-8-alkenyl, Cz-s-alkynyl or Ca-e-cydoalkyl, each optionally substituted with 
halogen, OH, NH2, NHR4, N{R4)2, NHCOR4, Q-e-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or CON(R4)2; H, halogen, CF3, Q.6-alkoxy, Ci.6-alkylthio, OCF3, COOH, CN, CONH2, 
CONHR4, OH, NO2, NH2, NHR4. N(R4)2. NHCOR4, NHSO2R4, CON(R4)2, CONHSO,R4, SO2NH2, 
10 5O2NHR4, SO2R4, SOR4, Ci-4-alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 
-(CH2)n-. where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
15 the group consisting of O, S, NH and N if the nitrogen atom is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2/ NHCOR4, Ci-6 alkoxy, tnfluoromethoxy, carbamoyl, CONHR4, or CON(R4)2- 

20 In a preferred embodiment of the invention Rj and R2, if present, independently are 

Ci_B-alkyl optionally substituted with halogen, OH, NH2, NHR4. N(R4)2, NHCOR4, Q-e^alkoxy, 
tnfluoromethoxy, carbamoyl, CONHR4 or CON(R4)2; halogen, Q-^e-all^oxy; 
or Ri and R2, when bonded to adjacent atoms, together form a moiety -(CH2V/ where n = 
3, 4 or 5, and wherein said moiety may optionally be substituted with 1, 2 or 3 

25 substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Ci-6-alkoxy, trif luoromethoxy, carbamoyl, CONHR,, or CON(R4)2- 

As far compounds of the general formula I or la are concerned, Ri and R2, if present, are. 
most preferably Ci.8-alkyl optionally substituted with halogen, OH, NH2, NHR4, N(R4)2/ 
30 NHCOR4, Q.e-alkoxy, tnfluoromethoxy, carbamoyl, COWHR4 or CON(R4)2; halogen or Q.e- 
alkoxy, in particular F, CI, Br, I,. 0-CH3 or O-CH2-CH3, such as CI or O-CHa- In one 
embodiment of the invention none of Ri and R2 are present. In another embodiment only 
one of Ri and R2 is present. In still another embodiment both of Ri and R2 are present. In 
general, it is preferred that that at least one of Ri and R2 is present. 

35 
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As far compounds of the general formula II or Ila are concerned, Ri and R2, if present, are 
most preferably Cj-s-alkyl optionally substituted with halogen, OH, NH2, NHR4, N(R4)2, 
NHCOR4, Ci-e-alkoxy, trifluoromethoxy, carbamoyl, CONHR4 or COIM(R4)2; 
or Ri and R2, when bonded to adjacent atoms, together form a moiety -(CH2)n-/ where n = 
5 3, 4 or 5, and wherein said moiety may optionally be substituted with 1, 2 or 3 

substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Q.6-alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2. 
Particular preferred examples include -CH3, -CH2-CH3 as well as 

10 5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza~fluorene~4-ones with the formula 




5,6,7,8-tetrahydro-l-oxa-9-thia-3-aza-fluorene-4-ones with the formula 




15 



5,6,7,8-tetrahydro~3,9-dioxa-l-aza-fluorene-4-ones with the formula 




5,6,7,8-tetrahydro-5H-3-oxa-l,9-diaza-fluorene-4-one.s with the formula 



20 
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2,9-Dioxa-4-aza-fluoren-l-ones with the formula 
O 




N R3 



2,3-dlhydro-lH-5-oxa-8-thla-7-aza-cyclopenta[a]indene-4-ones with the formula 
O 




S R3 



2,3-dihydro-lH-7-oxa-8-thia-5-aza-cyclopenta[a]lndene-4-ones with the formula 




S R3 



10 2,3-dlhydro-lH-5,8-dloxa-7-aza-cydopenta[a]lndene-4-ones with the formula 
O 




l,2,3,8-tetrahydro-5-oxa-7,8-diaza-cyclopenta[a]lndene-4-ones with the formula 
O 




15 
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6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-a2a-benzo[a]azuIen-4-ones with the formula 



6,7,8,9-tetrahydro-5H"l-oxa-10-thia-3-aza-benzo[a]azulen-4-ones with the formula 



10 5,6,7,8,9,10-hexahydro-3-oxa-l,10-cIia2a-benzo[a]azulen-4-ones with the formula 



As far as formulas II and Ila are concerned, another interesting embodiment of the 
invention includes the example where none of Ri and R2 are present. 

15 

Preferred examples of R4 include methyl, ethyl, isopropyf, propyl, cydopropyl, cyclopentyl, 
cydohexyl and phenyl. 

The R3 substltuent 

20 As indicated above R3 is ar/l or heteroaryl, each optionally substituted with one or more 
halogen, CF3, Q-e-alkoxy, Q.e-alkyJthIo, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, 

NHR4, N(R4)2, NHCOR4, NHSO2R4, CO|VJ(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, SO2R4, SOR4, 

Ci-4-alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, C^.q- 
alkyi, C2.8-alkenyl, Cz.Q-alkynyl or Cs-e-cycloalkyl, each Ci-8-a^J<yi/ Cz-s-aJkenyl, Ca-s-alkynyl 




5 




6,7,8,9-tetrahydro-5H-3,10-dioxa-l-aza-benzo[a]azulen-4-ones with the formula 
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or Cs-e-cydoalkyl being optionally substituted with halogen, CF3, OCF3, COOH, CN^ CONH2/ 
CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 
SO2R4, SOR4, Ci_4 alkoxy, or carbamoyL 

5 More preferably, R3 is phenyl, 1-naphtyf, 4-pyrldinyI, 2-furanyl or 2-thieny!, each optionally 
substituted with halogen, CF3, OCF3, COOH, CN, CONH2, CONHR4, CON(R4)2/ OH, NO2, NH2, 
NHR4, N(R4)2. NHCOR4, NHSO2R4/ SO2NH2, 5O2WHR4, SO2R4, SOR4, alkoxy, or 
carbamoyl; halogen, CF3, Q_6-alkoxy, Ci.6-alkylthio, OCF3, COOH, CN, CONH2, CONHR4, 
OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NH5O2R4, CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, 
10 SO2R4, SOR4, Ci_4-alkoxycarbonyI, aryl, aryloxy, heteroaryl, heteroaryloxy, alkylphenyl, or 
tetrazole; Specific examples of preferred substituted ar/l or heteroaryl groups Include 
phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-iodophenyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 2-hydroxyphenyi, 1-naphthyl, 2-tolyl, 2-chloro-4-nitrophenyl, 2-chloro-5- 
nitrophenyl, 4-fluorophenyl> 4-bromo-phenyl, 2-thienyl, 2-furanyl and 4-pyridinyK 

15 

In general, it is preferred that the aryl or heteroaryl group is substituted with at least one 
electron-withdrawing group, such as fluorine, chlorine; NO2, CF3 and OCF3. Most preferred 
is chlorine and fluorine, in particular chlorine. Furthermore, R3 is preferably an ortho- 
substituted ar/l (mono-or disubstituted) or a heteroaryl ring. Preferred ortho-substituents 
20 are: fluoro, chioro, iodo, bromo, methyl, methoxy, hydroxy, acetoxy, or NHS02-aryl. 



Examples of specific and pre ferred compounds 

Specific examples of preferred compounds of formula I which are suitable for the purposes 
described herein include 



25 



2-Phenyhben2o[d][l,3]oxazin-4-one (I-^) 

7-Ghloro-2-(2-chloro-4-nitro-phenyl)-benzo[d][l,3]oxazin-4-one (1-2) 

2-(2-Iodo-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one (1-3) 

7-Chloro-2-thiopheh-2-yl-benzo[d][l,3]oxazin-4~one (I"4) 

30 2-(2-Chloro-4-nltro-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one (1-5) 

2-(2-Chloro-5-nitrO'-phenyl)-ben2o[d][l,3]oxazin-4-one (1-6) 

5,7-Dichloro-2-(dlmethy!amino-benz[d]Ll,3]oxazin-4-one (1-7) 

2-Pyridin-4-yl-benzo[d][l,3]oxa2in-4-one (I-S) 

2-Thiophen-2-yl-benzo[d3[l,3]oxazin-4-one (I~9) 

35 2-{2-Hydroxy-phenyl)-benzo[d][l,3]oxazin-4-one (I- 10) 

2-(2-Fluoro-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one (I-H) 

7-Chloro-2-(4-ethyl-phenyl)benzo[d][l,3]oxazin-4-one (1-12) 

7-Chloro-2-(3-methyl-4-nitro-pheny!)-benzo[d][l,3]oxazin-4-one (1-13) 

N-[4-(6,7-Dimethoxy-4-oxo-4H-benzo[d][l,3]oxa2in-2-yl)-phenyl]-acetamide (1-14) 
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Acetic acid 4-(4-oxo-4H-benzo[d][l,3]oxazin-2-y!)-phenyl ester (1-15) 

2-(2-ChIoropheny!)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one (1-16) 

6-Chloro-2-thiophen-2-yl-benzo[e][l,31oxa2»n-4-one (1-17) 

6-Chloro-2-furan-2-yl-benzo[e][l,3]oxazin"4-one (I"18) 

5 2-(2-Chlorophenyl)-ben2o[el[l,3]oxazin-4-one (1-19) 

2-Thiophen-2-y!-benzote][l,3]oxazln-4-one (1-20) 

2- FuraQ-2-yl-benzo[e][l,3]oxazm-4-one (1-21) 



Examples of particular preferred compounds of formula I Include 

10 

7-Chloro-2-(2-chloro-4-nltro-phenyl)-benzo[d][l,3]oxazin-4-one 
2-{2-Iodo-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazln-4-one 
7-Chloro-2-thiophen-2-yl-benzo[d][l,3]oxa2ln-4-one 
2-(2-Chloro-4-nitro-phenyl)-6,7-dimethoxy-benzo[d3[l,3]oxa2ln-4-one 
15 2-{2-Chloro-5-nitro-phenyl)-benzo[d][l;3]oxazrn-4-one 

2-(2-Fluoro-phenyl)-6,7"dimethoxy-benzo[d][l,3]oxazln-4-one 
2-(2-Chlorophenyl)-6,7-dlmethoxy-benzo[d][l,3]oxazin-4~one 
6-Chloro-2-thlophen-2-yhbenzo[e][l,3]oxazin-4-one 
6-Chloro-2-furan-2-yl-benzo[e][l,3]oxazln-4-one 

20 

Preferred Compounds with formula II are: 



6-Ethyl-2-(2-fluoro-phenyl)-thleno[2,3-d][l,3]oxazin-4-one (H-l) 

6-Methyl-2-naphtalen-l-y!-thleno[2,3-d][l,3]oxazin-4-one (11-2) 

25 6-Ethyl-2-o-tolyl-thleno[2,3-d][l,3]oxazln-4-one (n-3) 

6-Ethyh2-(4-fluoro-phenyl)-thieno[2,3-d][l,3]oxazin-4-one (II-4) 

2-(2-chloro-phenyl)-4H-thieno[3,2-d][l,3]oxazin-4-one (II-5) 

2-phenyl-4H-thieno[3,2-d][l,3]oxazln-4-one (n-6) 

2-Furan-2-yl-5,6-dlmethyl-thieno[2,3-d][l,3]oxa2m-4-one (II-7) 

30 2-(4-fluoro-phenyl)-4H-thieno[3,2-d3[1^3]oxazin-4-one (11-8) 

2-{4-Bromo-phenyl)-6-ethyl-thieno[2,3-d][l,3]oxazin-4-one (II-9) 
6-(2-Chloro-phenyl)-2,3-dihydro-lH-5-oxa-8-thia"7-aza-cyclopent:a[a]indene-4-one (11-10) 

6-Furan-2-yl-2,3-dihydro-lH-5-oxa-8-thia-7-a2a-cyclopenta[a]inden-4-one (H-ll) 

6-Phenyl-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]inden-4-one (n-12) 

35 6-(4-Fluoro-phenyl)-2,3-dihydro-lH-5-oxa-8-thla-7-aza-cyclopenta[a]inden-4-one (11-13) 

6-Thlophen-2-yl-2,3-dihydro-lH-5-oxo-8-thla-7-aza-cyclopenta[a]lnden-4-one (11-14) 

2-(2-Fluoro-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia"-l-a2a-fluoren-4-one (H-IS) 

2-(2-|viethoxy-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-16) 

2-Phenyl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-17) 



(1-2) 
(1-3) 
(1-4) 
(1-5) 
(1-6) 

(I-ll) 
(1-16) 
(1-17) 
(1-18) 
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2-Naphtalen-l-yl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4~one (11-18) 

2-Thiophen-2-yl-5,6,7,8-tetrahydro-3-oxa-9-th!a-l-aza"fluoren-4one (n-19) 

2-(3-Methoxy-phenyI)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-20) 

2-Pyndin-4-yl-6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-aza-benzo[a]azulen-4-one (11-21) 

5 

Examples of partrcular preferred compounds of formula II include: 

6-Ethyl-2-(2-fluoro-phenyl)-th!eno[2,3-d][l,3]oxazin-4-one (II-l) 

6-Methyl-2-naphtalen-l-yl-thieno[2,3-d][l,3]oxazin-4-one (II-2) 

10 6-Ethyl-2~o-tolyl-thieno[2,3-d][l,3]oxazin-4-one (11^3) 

6-Ethyl-2-(4-fluoro-phenyl)-thieno[2,3-dl[l,3]oxazm-4-one (II-4) 

2-(2-chloro-phenyl)-4H-thieno[3,2-d][l,3]oxazin-4-one (11-5) 
6-{2-Chloro-phenyl)-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]indene-4-one (11-10) 

6-Furan-2-yl-2,3-dihydro-lH-5-oxa-8-thla-7-aza-cyclopenta[a]rnden-4-one (H-H) 

15 6-Phenyl-2,3-dihydro-lH-5-oxa-8"thla-7-aza-cyclopenta[a3!nden-4-one (n-12) 

6-(4-Fluoro-phenyl)-2,3-dlhydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]inden-4-one (11-13) 

6-Thiophen-2-yl-2,3-dihydro-lH-5-oxo-8-thia-7-aza-cyclopentata]inden-4-one (11-14) 

2-(2-Fluoro-phenyI)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-15) 

2-(2-Hethoxy-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-16) 

20 2-Phenyh5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one (11-17) 



Manufacture 

The compounds with general formula I and II may be prepared from compounds having 
formulas III or IV or V/VI or VII or VIII by the following methods: 

25 

Method A): 

1) Reacting a conapound of formula III 




I 

H 

30 III 

with a compouhd of the formula R3COL; Ru R2, R3, X, Y, W, Q, V and T having the 
meanings as defined above, L being a leaving group such. as halogen, sulphate or acyl 
group, under formation of a structure IV; 
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2) reacting a compound of fornnula IV 




IV 



5 



where Ri, Ra, R3, Z/ X, Y, W, V and T, are as defined above, with an agent capable of 
introducing ring closure to form a structure of the formula I. Such agents can be carboxylic 
acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCb, P2O5, 
CF3COOH, or similar agents. 

10 

Method B): 

1) Reacting a compound of formula III 



with a compound of the formula R3COOH; Ri, R2, R3/ Y, W, Q, V and T having the 
meanings as defined above; using a standard coupling agent such as HOBt or a 
carbodlimide such as DCC or EDAC, or similar agents suitable for formation of amide bonds 
20 from acids or activated acids and amines, under formation of a structure IV; 

2) reacting a compound of formula IV 




H 



15 



III 
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R2— 1-^ 




R3 



H 



IV 



where are Ri, Rz, R3, Z, X, Y, W, Q, V and T as defined above, with an agent capable of 
5 Introducing ring closure to form a structure of the formula I. Such agents can be carboxyllc 
acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCI3/ P2O5, 
CF3COOH, or similar agents. 

Method C): 

10 

Reacting a compound of formula IV 



15 where Ri, R2, R3, Z, X, Y, W, Q, V and T are as defined above, with an agent capable of 
introducing ring closure to form a structure of the formula I. Such agents can be carboxylic 
acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCI3, P2O5, 
CF3COOH, or similar agents. 

20 Method D): 




IV 



Reacting a compound of formula V 
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R2— i- 
V. 




o 



V 



where Ri, R2, R3, Z, X, W, V and T are as defined above and R5 is an Ci-s alkyl group, 
5 with an agent capable of Introducing ring closure such as concentrated H2SO4 or 

PPha/EtsN/CzCUBrz, or similar agents which can Introduce combined hydrolysis and ring 
closure under absorption of water, under formation of a compound of structure I. 

Method E): 

10 

1) Reacting a compound of formula VI 



15 with a compound of the formula R3COL; Ri, R2, R3/ X, Y, W, Q and T having the 
meanings as defined above, L being a leaving group such as halogen, sulphate or acyl 
group, under formation of a structure VII; 

2) reacting a compound of formula VII 




VI 



20 




VII 
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where Rj, R2, R3, X, Y, W, Q and T are as defined above, with an agent capable of 
introducing ring closure to form a structure of the formula II. Such agents can be 
carboxylic acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCI3, 
P2O5, CF3COOH, or similar agents. 

5 

Method F): 



1) Reacting a compound of formula VI 



H H 



10 VI 



with a compound of the formula R3COOH; Ru R2, ^^3, X, Y, Q and T having the 
meanings as defined above; using a standard coupling agent such as HOBt or a 
carbodiimide such as DCC or EDAC, or similar agents suitable for formation of amide bonds 
15 from acids or activated acids and amines, under formation of a structure VII; 



2) reacting a compound of formula VII 




VII 

where Ri, R2, R3, 2, X, Y, W, Q and T are as defined above, with an agent capable of 
introducing ring closure to form a structure of the formula II. Such agents can be 
carboxylic acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCI3, 
P2O5, CF3COOH, or similar agents. 

Method G): 



Reacting a compound of formula VII 
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VII 



where Ri, R2, R3, Z, X, Y, W, Q and T are as defined above, with an agent capable of 
5 introducing ring closure to form a structure of the fonmula II. Such agents can be 

carboxylic acid anhydrides such as acetic anhydride, concentrated sulphuric acid, POCI3, 
P2O5, CF3COOH, or similar agents. 

Method H): 

10 

Reacting a compound of formula VIII 



15 where Ri, R2, R3,. Z, X, Y, W, Q and T are as defined above and R5 is an d-s alkyi group, 
with an agent capable of introducing ring closure such as concentrated H2SO4 or 
PPbB/EtsN/CzCUBra, or similar agents which can introduce combined hydrolysis and ring 
closure under absorption of water, under formation of a compound of structure II. 

20 Examples of the synthetic methods described above are known to the person skilled in the 
art and described several times In the literature; see for example 
E.P.Papadopoulos and CD. Torres: Heterocycles 19 (6) 1039-1042, 1982; 

Gilmore et al:. Bfoorganic and Medicinal Oiemistry Letters 6 (6), 679-682, 1996; 
M Davies, RJ. Hook, Wen Yang Wu: J Heterocyclic Chem 21 369-373, 1984; 
25 G.Hamprecht, B. Wuerzer: US patent 4,315,766, 1982; 
Wamhoff; E. Kroth: Synf/jes/s 405, 1994. 




VIII 
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The synthesis of the following example of compounds of the general formula I are 
described in WO 99/48878. These compounds are examples of compounds of the general 
formula I which can be used according to the present invention. 

5 5,8-Dichloro-2-(2-fluoro-phenyO-4H-3,l-benzoxazin-4-one, 

6-Methyl-2-thlophen-2-yl-4H-3,l-ben20xazin-4-one, 

(2,6-Dlchloro-phenyl)-6-methyh4H-3,l-ben20xazln-4-one^ 

6-Methyl-2-(2-trifluoromethoxy-phenyl)-4H-3,l~benzoxa2in-4-one, 

(2,6-Difluoro-phenyl)-6-methyl-4H-3,l-benzoxa2ln"'4-one, 
10 {2,6-Dimethoxy-phenyl)-6-methyl-4H-3,l-]benzoxazin-4-one, 

(3-Bromo-thiophen-2-yl)-6-methyl-4H-3,l-benzoxa2»n-4~one, 

(2,3-Dichloro-phenyl)-6-methyl-4H-3,l-benzoxazin-4~one, 

2-(2,6-DifIuoro-phenyl)-6-nltro-benzo[d][l,3]oxazin-4-one, 

6-Acetamldo-(2,6-difluoro-phenyO'ben2o[d][l,3]oxazin-4-one, 
15 2-{2,6-Dmuoro-phenyl)-5-methy!-benzo[d][l,3]oxa2in-4-one, 

2-(2,6-Dlfluoro-phenyl)-7~nitro-benzo[d][l,3]oxazin-4-one, 

2-(2,6-Difluoro-phenyl)-5-nltro-benzo[d][l,3]oxa2in-4-one, 

5- Chloro~2-(2,6-difluoro-phenyl)-benzo[d][l,3]oxazin-4- one, 

6- Amino-2-(2,5-difluoro-phenyl)~benzo[d][l,3]oxazin-4~one, 
20 2"(2,6-Difluoro-phenyl)-8-hydroxy-benzo[d]tl.3]oxazin-4-one, 

5,8-Dlchloro-2-(2,6-difluoro-phenyl)-benzo[d][l,3]oxazin-4-one, 

5- Amino-2-(2,6-difluoro-phenyl)-benzo[d][l,3]oxazm-4-one; 
2-(2,6-Dlfluoro-phenyl)-6,7-difluoro-benzo[d][l,3]oxazm-4-one, 

7- Amino-2-(2,6-difluDro-phenyl)-benzo[d][l,3]oxazln~4-one, 

25 2-(2,6-Difluoro-phenyl)-6.-methoxy-benzo[d][l,3]oxazin-4- one, 

2-(2-Fluoro-phenyl)-6-methoxy-benzo[d][l,33oxazin-4-one, 

2-(2,6-Difiuoro-phenyl)-7-tnfluoromethyl-benzo[d][l,3]oxazin-4-one, 

6,7-Difluoro-2-(2-fluoro-phenyl)-benzo[d][l,3]oxazin-4-one, 

6,7-Difluoro-2'thiophen-2-yl-benzo[d][l,3]oxazln-4-one, 
30 6,7-Difluoro~2-furan-2-yl-benzo[d][l,3]oxazin-4-one, 

2-(2-Methoxy-phenyl)-6-nitro-benzo[d][l,3]oxa2in-4-one, 

2-(2-Methoxy"phenyl)-5-methy!-benzotd][l,3]oxazfn-4-one, 

2-(2-Methoxy-phenyl)-5-nitro-benzo[d][l,3]oxazln-4-one, 

6- Nitro-2-(2-njtro-phenyl)-ben2o[d][l,3]oxazin-4-one, 
35 6-Nltro-2-o-tolyl-ben20[d][l,3]oxazin-4-one, 

5-Nitro-2-(2-nitro-phenyl)-benzo[d][l,3]oxazin-4-one, 
5-Nitro-2-(2-nltro-phenyl)-benzo[d][l,3]oxazin-4-one, 
2-(2-Chloro-pyridin-3'yl)-6-nitro-benzo[d][l,3]oxazin-4-one, 
2-(2~Chloro-pyridin-3-yl)-5'methyl-benzo[d][l,3]oxazin-4-one, 
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2-{2-Chforo-pyndin-3-yl)-5-nitro-benzo[d3[l,3]oxazin-4-one, 
2-(2,3-Difluoro-phenyl)-6-nltro~benzo[d][l,3]oxazln"4-one, 
2-(2,3~Difluoro-phenyl)-5-methyl-benzo[d3[l,3]oxazin-4-one, 
2-{2,3-Difluoro-phenyl)-5-nitro-benzo[d3[l,3]oxazln-4-one, 
5 2-(2,6-DifIuoro-phenyl)-6-trifluoromethyl-benzo[d][l,3]oxazin-4-one, 
2-(2-Fluoro-phenyl)-6-trlfluoromethyl-benzo[d][l,3]oxazin-4-one, 
2-Thiophen-2-yl-6-trifluoromethyl-benzo[d][l,3]oxazin-4-one, 
2-(2,6-Diftuoro-phenyl)-5-trifluoronnethyl-benzo[d][l,3]oxazin-4-one, 
2-(2-F!uoro-phenyI)-5-trifluoromethyl-benzotd][l,3]oxazin-4-one, 
10 2-Thiophen-2-yl-5-trmuoromethyl-benzo[d][l,3]oxazm-4-one, 

2-C2,6-Difluoro-phenyl)-8-trifluoromethy!-benzo[d][l,3]oxazrn-4-one, 
2-(2-Fluoro-phenyl)-8-trlfluoromethy!-benzo[d][l,3]oxazin-4-one, 
2-Furan-2-yl-8-trifluoromethy!-benzo[d][l,3]oxazln-4-one, 
2-(2,6-bifiuoro-phenyl)-7-fluoro-benzo[d][l,3]Gxazln-4-one, 
15 5-Nltro-2-(5-nitro-furan-2-yl)-benzo[d][l,3]oxazin-4-one, 

2-(2,3-Dich!oro-phenyl)-6,7-difluoro-benzo[d][l,3]oxazln-4-one, 
6,7-Difluoro-2-(2-tnf!uoromethoxy-phenyl)-benzo[d][l,3]oxazin-4~one, 
2-(2,3-Drf!uoro-phenyl)-6,7-dlfluoro-benzo[d][l,3]oxazm-4-one, 
6,7-Dif!uoro-2-(2-methoxy-phenyl)-benzo[d][l,3]oxazin-4-one, 
20 2-(2-Ch!oro-pyndin-3-yl)-6,7-dif!uoro-benzo[d][l,3]oxazin-4-one, 

2-(2,6-DifIuoro-phenyl)-4~oxo-4H-benzo[d3[l,3]oxazine-5-carboxy!ic add methyl ester, 
2-(2-Fluoro-phenyl)-4-oxo-4H-benzo[d3[l,33oxazine-5-carboxyllc add methyl ester, 
4-Oxo-2-thiophen-2-yl-4H-benzo[d3[l,33oxazlne-5-carboxylic add methyl ester, 
2-Furan-2-y!-4-oxo-4H-benzo[d3[l,33oxazine-5-carboxylfc add methyl ester, 
25 2-(2-Fluoro-phenyl)-4-oxo-4H-benzo[d3[l/33oxazlne-5-carboxyllc add ethyl ester. 
Acetic acid 2"(6-nitro-4-oxo-4H-benzo[d3[l,.33oxazin-2-yl)-phenyl ester. 
Acetic acid 2-(5-methyl-4-oxo-4H-benzo[d3[l,33oxazrn-2-yl)-pheny[ ester. 
Acetic acid 2-C5-nitro-4-oxo-4H-benzo[d3[l,33oxazin-2-yl)-phenyl ester. 

30 The synthesis of the following example of compounds of the general formula I are 

described in WO 00/30646. These compounds are examples of compounds of the general 
formula I which can be used according to the present invention. 

2-(2-Fluorophehyl)-4H-Pyrido[2,3-d3[l,33oxazrn-4-one, 
35 2~(2,6-Difluoropheny!)-4H-Pyrido[2,3-d3El,33oxazin-4-one, 

7-(Ethylthio)-2-(2-fluorophenyl)-4H-Pyrimido[4,5-d3[l,33oxazin-4-one, 

7-(Ethylthio)-2-(2-methylphenyl)-4H-Pyrimrdo[4,5-d3[l,33oxazin-4-one, 

2-(2-Chlorophenyl)'-7-(ethylthio)-4H-Pyrimido[4,5-d3[l,33oxazin-4-one. 
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The synthesis of the following example of compounds of the general formula II are 
described in WO 00/30646. These compounds are examples of compounds of the general 
formula II which can be used according to the present invention. 

5 2-(2,6-Difluoro-phenyl)-7-methyl-thieno[3,2-d][1^3]oxazin-4-one, 
5-Methyl-2-(2-nitro-phenyl)-thieno[2,3-d][l,3]oxazin-4-one, 
2-Furan-2-yl-thieno[2,3-d][l,3]oxazin-4-one, 
2-Thiophen-2-yl-thieno[2,3-d][l,3]oxazin-4-one, 
l-Methyl-6-{2-nrtrophenyl)-Pyrazolo[3,4-d][13]oxazin~4(lH)-one, 
10 6-(2-Fluorophenyl)-l-methyl-Pyrazolo[3,4-d][l,3]oxazin-4(lH)-one, 

1- Methyl~6-(2-methylphenyl)-Pyrazolo[3,4-d]tl,3]oxazin-4(lH)-one. 

Some of the structures described In the present invention are commerdally available from 
companies selling special chemicals- Examples are companies like Key Organics, Chemical 
15 Diversity, Sigma-Aldrich, Maybndge, Specs, CSC and Merlin Chemicals. 

Examples of compounds of formula I are the following. 

2- (2,5-Dimethyl-benzofuran-7-yl)-4H-3,l-benzoxazin-4-one, 
20 2-(3-Bromo-phenyl)-'4H-3,l-benzQxazin-4-one, 

2-(3-Bromo-phenyl)-7-chloro-4H-3,l-benzoxazin-4-one, 

2-(2,4-Dichloro-phenyl>4H-3,l-benzoxazin-4-one, 

2-'(2-Fluoro-phenyl)-6-methyl-3,l-benzoxazin-4-one, 

Naphthalene-2-sulf in ic add [2-(4-oxo-4H-3,l-benzoxazin-2-yl)-phenyl]-amide, 
25 2-(4-Chloro-3-nitro-phenyl)-6,7-dimethoxy-4H-3,l-benzoxazln-4-one, 
2-(5-Chloro-2-methoxy~phenyl)-4H-3,l-benzoxazin-4-one, 

6- Bromo (5-Ghioro-2-methoxy-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(3,4-Dichloro-phenyl)-'6,7-dimethoxy-4H-3,l-benzoxazin-4-one, 
2-(3,4-Dimethyl-phenyI)-4H-3,l-benzoxazin-4-one, 

30 7-Chloro-2-(4-methyh3-nitro-phenyl)-4H-3,l-benzoxazin-4-one, 
6,7-Dimethoxy-2-p-toiyl-4H-3,l-benzoxazin-4-one, 
2-phenyl-4H-3,l-benzoxazin-4-one, 

6,7,8-Trimethoxy-2-(3-trifluoromethyl-phenyl)-4H-3,l-benzoxazin-4-one, 
6,7-Dimethoxy-2-[2-(4-methoxy-phenoxy)-5-nitro-phenyl]-4H-3,l-benzoxazin-4-one, 
35 5-Chloro-2-[2-(4-methoxy-phenoxy)-5-njtro-phenyI]-4H-3,l-benzoxazin-4-one, 
2-(4-tert-Butyl-phenyl)-7-chlorQ-4H-3,l-benzoxazin-4-one, 

7- ChIoro-2-m-tolyl-4H-3,l-benzoxazin-4-one, 

6,7-Drmethoxy-2-(5-methyl-2-nitro-phenyl)-4H-3,l-benzoxazrn-4-one, 
7-Chloro-2-(4-chloro-3-nitro~phenVl)-4H-3A-benzoxazin-4-one, 
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2-(3,4-Dimethyl-phenyl)-6,7-dimethoxy-4H-3,l-benzoxazin-'4-one, 
7-Chloro-2~[4-(5-ethyhpyrldin-2-yl)-phenyl]-4H~3,l-benzoxa2in-4-one, 
2'(4-Chloro-3-mtrophenyl)-6,7,8-trimethoxy-4H-34-benzoxazm-4-one^ 
2-(2,6-Difluorophenyl)-5-fluoro-4H-3,l-ben20xa2m-4-one, 
5 2-(2-Fluorophenyl)-4H-3,l-benzoxazm-4-one, 

5-Chroro-2-(3-trifluoromethy!phenyl)-4H-3,l-ben20xazin-4-one, 
2-(3,4-Dlchloro-phenyl)-6-nitro-4H-3,l-ben20xazin-4-one, 
2-(2-Chtoro-6-f!uoropheny!)~5-fluoro-3,l-benzoxazln-4-one, 
7-Chloro-2-(2-fluorophenyl)-34-benzoxazin-4-one, 
10 2-{2-Chloro-6-fluorophenyO-6-methyl-4H~3,i-benzoxazin-4-one, 
2(2-(4-Fluorophenylsulfonyl)amjdophenyl)-4H-3,l-benzoxazin4-one, 
2-(2-Bromo~5-methoxy-phenyl)-4H-3,l-benzoxazln-4-one, 
2-(2-Chloromethyhphenyl>4H-3,l-benzoxazln-4-one, 
2-(4-tert-Butyl-phenyl)-6,8-dlmethyl-4H-3,l-benzoxazin-4-one, 
15 2-(2-Ch!oro-phenyl)-6~methyl-4H-3,l-benzoxazin-4-one, 

7-Chloro-2-(3-chIoromethyl-phenyl)-4H-3,l-benzoxazm-4-one, 
2-{2-Chloro-phenyl)-6-iodo-4H-3,l-benzoxaz[n-4-one, 
7-Chloro-2-(2-chloro-5-n}tro-phenyl)-4H-'3^1-benzoxazin-4-one, 
2-(2-Bromo-phenyi)'6-chloro-4H-3,l-benzoxazm-4~one, 
20 6,7-Dimethoxy-2-(3-nitro-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(3-Nitro-phenyl)-4H-3,l-benzoxazin-4-one, 
7-chloro-2-(2,4-dichlorophenyl)-4H-3,l-benzoxazin-4-one, 
2'-(2,4-Dichloro-phenyl)-6-iodo-4H-3,l-benzoxazin-4-one, 

6-Bromo-2~(3-chloro-5-trifluoromethyr-pyridin-2-yl)-4H-3,l-benzoxazm-4-one, 
25 6-(6,7-pimethoxy"-4-oxo-4H-3,i-benzoxazin-2-yl)-pynd'me-2-carboxylic add methyl ester, 

6.7- Dlmethoxy-2-pyridih-4-yh4H-3,l-benzoxazin-4-one, 
6-Bromo-2-pyndln-4-yMH-3,l-benzoxazin-4-one^ 

5- Fluoro-2-(2-phenoxy-pyndm-'3-yl)-4H-3,l~benzoxazin-4-one, 
6,7,8-Trimethoxy-2-(2-phenoxy-pyndin-3-yl)->4H-3,l-benzoxazm-4-one, 

30 2-(3-Chloro-5-tnfluoromethyl-pyridin-2-yI)-6,7-dlmethoxy-4H-3,l-benzoxaz!^ 
2-Thiophen-2-yl-4H-3,l-benzoxazln-4-one, 

6,7,8-Trimethoxy-2-(5-nltro-furan-2-y!)-4H-3,l-benzoxazin~4-one, 

6- Methyl-2-(5-nltro-furan-2-yO-4H-3,l-benzoxazln-4-one, 

5.8- DichIoro-2-(2-fluoro-phenyl)-4K-3A-benzoxazln-4-one, 
35 6-Methyh2-thlophen-2-yl-4H-3,l-benzoxazln-4-one, 

2-(2,6-DIchloro-phenyl)-6-methyh4H-3,l-benzoxazm-4-one, 
6-Hethyi-2-(2-trifluoromethoxy-phenyl)-4H-3,l-benzoxazfn-4-one, 
2-(2,6-Difluoro-phenyl)-6-methyl-4H-3,l-benzoxazin-4-one, 
2-(2,6-Dimethoxy-phenyO-6-methyl-4H-3,l-benzoxazln-4-one, 
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2-(3-Bromo-thiophen~2-yl)-6-methy!-4H-3,l-benzoxazin-4-one, 
2-(2,3-Drchloro-phenyl)-6-methyl-4H-3,l-benzoxazin-4~one, 
2-(2,4-Dichloro-phenyl)-6-nitro-benzo[d][l,3]oxazin-4-one, 
6,8-Dibrorno-2-{2-fluoro-phenyl)-ben2o[d][l,3]oxazm-4-one, 
5 7-Chforo-2-(2-ch!oromethy l-phenyl)-4H-3, l-benzoxazin-4-one, 
2-(4-chloro-phenyl)-6,7-dfmethoxy-4H-3,l"t>enzoxazin-4-one, 
2-(3-tolyl)-4H-3,l-ben20xazin-4-one, 
2-(4-fluoro-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(4-chloro-phenyl)-4H-3,l-benzoxa2!n-4-one, 
10 6,7 d[bromo-2-phenyl-4H-3,l-benzoxazln-4-one, 
2-(2-iodo-phenyI)-4H-3,l-benzoxazln-4~one, 
2-(3,4,5-'trimetboxy-phenyl)-4H-34-benzoxazin-4-one, 
7-chloro-2-(3-methoxy-phenyl)"4H-3,l-ben2oxazin-4-one, 
7-chloro-2-(4-nitro-phenyl)-4H-3,l-benzoxa2ln-4-one, 
15 2-(4-(tert-butyl)-phenyl)-4H-3,l-benzoxazm-4-one, 
2-(3-chloro-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(2-chloro-4-nitro-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(4-chloro-2-nitro-phenyl)-4H-3,l-ben2oxazln-4-one, 
2-(2-chloro-3,5-dinitro-phenyl)-4H-3,l-benzoxazln-4-one, 
20 2-(3,5-dlnltro-2~methyl-phenyl)-4H-3,l-benzoxazin-4-one, 
2~(3,4-dichloro-phenyl)-6-methyl-4H-3,l-benzoxazin-4-one, 
2-(2,4-dinitro-pheyl)-4H-3,l-benzoxa2in-4-one, 
2-(3"Chloro-phenyl)-6~methyl-4H-3,l-benzoxazin-4-one, 
6-methyr-2-(4-nitro-phenyI)-4H-3,l-benzoxazin-4-one, 
25 6-methyh2-phenyl-4H-3,l-benzoxazin-4-one, 

2-(3-rnethyh4-nftro-pheny!)-4H-3,l-t)enzoxa2rn-4-one, 
2-(4-chloro-3-nitro-phenyr)-4H-3,l-benzGxa2in-4-one, 
6Tmethyl-2-(3-tolyl)-4H-3,l-benzoxaz!n-4-one, 
2-(2-tolyl)-4H-3,l-benzoxazin-4-one, 
30 2-(3,5-dinitro-phenyl)-4H-3,l-benzoxazin-4-one, 
2-(4-tolyl)-4H-3,l-ben20xazin-4-one, 
2-(4-chloro-phenyl)-6-methyh4H-34-benzoxa2in-4-one, 
2-(4-nitro-phneyl)-4H-3,l-ben20xazm-4-one, 
2-(4-ethoxy-phenyl)-4H-3,l-ben2oxazm-4-one, 
35 2-(4-methyl-3-nitro-phenyl)-4H-3,l-ben20xa2in-4-one, 
6,8-dlcbloro-2-thiophen-2-yl-benzo[d][l,3]oxa2in-4-one. 



Examples of compounds of formula II are the following: 
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2-tert-Buty!-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
2-(4-Bromo-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-'l-aza-fluoren-4-one, 
2-(4-Methoxy-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
2~{2-Methoxy-phenyi)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
5 2-Methyl-5-thiophen-2-yl-thieno[2,3-dJ[l,3]oxa2ln-4-one, 
2-Furan-2-yl-5-thiophen-2-yr-thieno[2,3-d][l,3]oxazin-4-one, 
2-(2-Brorno-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thla-l-aza-fluoren-4-one, 
2-Methyl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
2-(4-Chloro-phenyO-5,6-dlmethyKhieno[2,3-d][l,3]oxazin-4-one, 

10 2-Phenyl-5,6,7,8-tetrahydro~3-oxa-9-thla-l-aza-fIuoren-4-one, 
2-(3-Tnfluoromethyhphenyl)-thienot3,2-d}[l,3]oxazin-4-one, 
2,5-diphenyl-4H-thieno[2,3-d][l,3]oxazin-4-one, 
8-Chloro-2-phenyl-4H-Ben2ofurot3,2-d][l,3]oxazfn-4-one, 
2-[4-(Trifluoromethyl)phenyll-4H-Ben2ofuro[3,2-d][l,3]oxa2in-4-one, 

15 6-(2-Methylphenyl)-l-phenyl-Pyra2olo[3,4-d][l,3]oxazln-4(lH)-one, 
6-(2-Fluorophenyl)-l-phenyl-Pyrazolo[3,4-d][l,3]oxazin-4(lH)-one, 
6-(2-Chlorophenyl)-l-phenyl-Pyrazolo[3,4-d][l,3]oxa2in-4(lH)-one. 

Salts and h ydrates of the compounds 

20 Within the present invention, the connpounds of fornnulas I and II may be prepared in the 
form of pharmaceutically acceptable salts, especialty acid-addition salts, including salts of 
organic acids and mineral acids. Examples of such salts Include salts of organic acids such 
as formic acid, fumaric acid, acetic add, propionic add, glycolic acid, lactic acid, pyruvic 
add, oxalic add, succinic add, malic add, tartaric add, citric acid, benzoic add, salicylic 

25 add, ascorbic add, embonic acid, methanesulphonic add, malonic add, and the like. 

Suitable Inorganic add-addition salts include salts of hydrochloric, hydrobromic, sulphuric 
and phosphoric acids and the like. Further examples of pharmaceutically acceptable 
inorganic or organic acid addition salts include the pharmaceutically acceptable salts listed 
in Journal of Pharmaceutical Science, 66, 2 (1977) which are known to the skilled artisan. 

30 

Also intended as pharmaceutically acceptable add addition salts are the hydrates which 
the present compounds are able to form. 

The acid addition salts may be obtained as the direct products of compound synthesis. In 
35 the alternative, the free base may be dissolved in a suitable solvent containing the 

appropriate acid, and the salt isolated by evaporating the solvent or otherwise separating 
the salt and solvent. 
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The compounds of this Invention may form solvates with standard low molecular weight 
solvents using methods known to the skilled artisan. The compounds of formulas I and II 
may be administered In pharmaceutically acceptable acid addition salt form or, where 
appropriate, as a alkali metal or alkaline earth metal or lower alkylammonlum salt. Such 
5 salt forms are believed to exhibit approximately the same order of activity as the free base 
forms. 

Pharmaceutical composit ions and uses 

In another aspect, the present invention includes within its scope pharmaceutical 
10 compositions comprising, as an active Ingredient, at least one of the compounds with 
general formulas I and II or a pharmaceutically acceptable salt thereof together with a 
pharmaceutically acceptable carrier or diluent. 

The compounds with general formulas I and II may be formulated into pharmaceutical 
15 composition comprising the compounds and a pharmaceutically acceptable carrier or 
diluent. 

Such carriers include water, physiological saline, ethanol, polyols, e.g., glycerol or 
propylene glycol, or vegetable oils. As used herein, "pharmaceutically acceptable carriers" 
20 also encompasses any and all solvents, dispersion media, coatings, antifungal agents, 
preservatives, isotonic agents and the like. Except insofar as any conventional medium is 
incompatible with the active ingredient and its intended use, its use in the compositions of 
the present invention is contemplated. 

.25 The compositions containing the compounds with general formulas I and II may be 
prepared by conventional techniques and appear in conventional forms, for example, 
capsules, tablets, solutions or suspensions. The pharmaceutical carrier employed may be a 
conventional solid or liquid carrier. Examples of solid carriers are lactose, terra alba, 
sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate and stearic acid. Examples 

30 of liquid carriers are syrup, peanut oil, olive oil and water. Similarly, the carrier or diluent 
may include any time delay material known to the art, such as glycer/l monostearate or 
glyceryl distearate, alone or mixed with a wax. The formulations may also Include wetting 
agents, emulsifying and suspending agents, preserving agents, sweetening agents or 
flavouring agents. The formulations of the invention may be formulated so as to provide 

35 quick, sustained, or delayed release of the active ingredient after administration to the 
patient by employing procedures well known In the art. 
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The pharmaceutical compositions can be sterilized and mixed, if desired, with auxiliary 
agents, emulsifiers, salt for influencing osmotic pressure, buffers and/or colouring 
substances and the like, which do not deleteriously react with the active compounds. 

5 The route of administration may be any route, which effectively transports the active 
compound to the appropriate or desired site of action, such as topical, oral or parenteral, 
e.g., rectal, transdermal, subcutaneous. Intranasal, intramuscular, topical. Intravenous, 
intraurethral, ophthalmic solution or an ointment, the oral route being preferred. 

10 If a solid carrier for oral administration is used, the preparation can be tabletted, placed in 
a hard gelatin capsule in powder or pellet form or it can be in the form of a troche or 
lozenge. 

The amount of solid carrier may vary widely but will usually be from about 25 mg to about 
15 1 g. If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, 
soft gelatin capsule or sterile Injectable liquid such as an aqueous or non-aqueous liquid 
suspension or solution. 

For nasal administration, the preparation may contain a compound of formula I dissolved 
20 or suspended in a liquid carrier, in particular an aqueous carrier, for aerosol application. 
The carrier may contain additives such as solubilizing agents, e,g. propylene glycol, 
surfactants, absorption enhancers such as lecithin (phosphatidylcholine) or cyclodextrin, or 
preservatives such as parabenes. 

25 For parenteral application, particularly suitable are Injectable solutions or suspensions, 
preferably aqueous solutions with the active compound dissolved in polyhydroxylated 
castor oil- 
Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the 

30 like are particulariy suitable for oral application. Preferable carriers for tablets, dragees, or 
capsules include lactose, corn starch, and/or potato starch. A syrup or elixir can be used in 
cases where a sweetened vehicle can be employed. 

A typical tablet, which may be prepared by conventional tabletting techniques, contains: 

35 

Core. 

Active compound (as free compound or salt thereof) 100 mg 

Colloidal silicon dioxide (Areosil) 1-5 mg 

Cellulose,, microcryst. (Avicele) 70 mg 
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Modified cellulose gum (Ac-Di-Sol) 
Magnesium stearate 



7.5 mg 



Coating - 



5 HPMC 



*Mywacett 9-40 T 



approx. 9 mg 
approx. 0,9 mg 



*Acylated monoglycerlde used as plasticizer for film coating. 

Pharmaceutical compositions of the Invention suitable for topical administration may be 
10 creams, ointments, lotions, liniments, gels, solutions, suspensions, pastes, sticks, sprays, 
shampoos, soaps, hair conditioners or powders. 

The topical administration may be an administration onto or close to the parts of the body 
presenting the pathological changes In question, e.g. onto an exterior part of the body 

15 such as a skin surface. The application may be a simple smearing on of the composition, or 
it may Involve any device suited for enhancing the establishment of contact between the 
composition and the pathological lesions such as the use of occlusive dressings, e.g. 
occlusion piasters provided with the composition of the invention. The compositions may 
be impregnated or distributed onto pads, plasters, strips, gauze, sponge materials, cotton 

20 wool pieces, etc. Optionally, a form of injection of the composition Into or near the lesions 
may be employed. 

The topical compositions according to the present invention may comprise 1-80% of the 
active compound by weight, based on the total weight of the preparations, such as 0.001- 

25 25% w/w of the active compound, e.g., 0.1-IOP/o, 0.5-5%, or 2-5%. More than one active 
compound may be incorporated in the composition; I.e. compositions comprising a 
compound with general formulas I and II In combination with other pharmaceutical and/or 
cosmetic compounds are also within the scope of the invention. The composition is 
conveniently applied 1-10 times a day, depending on the type, severity and localization of 

30 the lesions. 

For topical application, the preparation may be formulated In accordance with conventional 
pharmaceutical practice with pharmaceutical exclplents conventionally used for topical 
applications. The nature of the vehicle employed In the preparation of any particular 
35 composition will depend on the method intended for administration of that composition. 
Vehicles other than water that can be used in compositions can include solids or liquids 
such as emollients, solvents, humectants, thickeners and powders. Examples of each of 
these types of vehicles, which can be used singly or as mixtures of one or more vehicles, 
are as follows: 
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Emollients, such as stearyl alcohol, glyceryl mononcinoleate, glyceryl monostearate, 
propane 2-dfol, butane-l,3-d[ol, cetyl alcohol, tsopropyl Isostearate, stearic acid, isobutyl 
paln^ltate, isocetyl stearate, oleyl alcohol, isopropyl laurate, hexyl laurate, decyl oleate, 
5 octadecanol, Isocetyl alcohol, cetyl palmitate, dimethylpolyslloxane, di-n-butyl sebacate, 
Isopropyl myristate, Isopropyl palmitate, isopropylstearate, butyl stearate, polyethylene 
glycol, triethyleneglycol, lanolin, castor oil, acetylated lanolin alcohols, petroleum, mineral 
oil, butyl myristate, isostearic acid, palmitic acid, isopropyl linoleate, lauryl lactate, 
myristyl lactate, decyl oleate, myristyl myristate; 

10 

solvents, such as water, methylene chloride, isopropanoi, castor oil, ethylene glycol 
monoethyl ether, diethylene glycol monobutyl ether, diethyiene glycol monoethyl ether, 
dimethyl sulfoxide, tetrahydrofuran, vegetable and animal oils, glycerol, ethanol, propanol, 
propylene glycol, and other glycols or alcohols, fixed oils; 

15 

humectants or moistening agents, such as glycerine, sorbitol, sodium 2-pyrrolidone 
carboxylate, soluble collagen, dibutyl phthalate, gelatine; 

powdisrs, such as chalk, talc, kaolin, starch and derivatives thereof, gums, colloidal silicon 
20 dioxide, sodium polyacrylate, chemically modified magnesium aluminium silicate, hydrated 
aluminium silicate, carboxyvinyl polymer, sodium carboxymethyl cellulose, ethylene glycol 
monostearate; 

gelling or swelling, agents, such as pectin, gelatine and derivatives thereof, cellulose 
25 derivatives such as methyl cellulose, carboxymethyl cellulose or oxidised cellulose, 
cellulose gum, quar gum, acacia gum, karaya gum, tragacanth gum, bentonite, agar, 
alginates,, carbomer, gelatine, bladderwrack, ceratonia, dextran and derivatives thereof, 
ghatti gum, hectorite, ispaghula husk, xanthan gum; 

30 polymers, such as polylactic acid or polyglycolic acid polymers or copolymers thereof, 
paraffin, polyethylene, polyethylene oxide, polyethylene glycol, polypropylene glycol, 
polyvinylpyrrolidone; 

surfactants, such as non-ionic surfactants, e.g. glycol and glycerol esters, macrogol ethers 
35 and esters, sugar ethers and esters, such as sorbitan esters, ionic surfactants, such as 

amine soaps, metallic soaps, sulphated fatty alcohols, alkyi ether sulphates, sulphated oils, 
and ampholytic surfactants and lecitins; 
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buffenng agents, such as sodium, potassium, aluminium, magnesium or calcium salts 
(such as the chloride, carbonate, bicarbonate, citrate, gluconate, lactate, acetate, 
gluceptate or tartrate). 

5 For topical application, the pH of the composition may in principle be within a very broad 
range such as 3-9* In a preferred embodiment of the Invention, a pH of about 4 to 8 is 
preferred. Conventional buffering agents as described above may be used to obtain the 
desired pH. 

10 The preparation of the invention may also contain other additives such as stabilizing 

agents, preservatives, solubilizers, colouring agents, chelating agents, gel forming agents, 
ointment bases, pH-regulators, anti-oxidants, perfumes and skin protective agents, etc. If 
the composition Is in the form of a shampoo or soap, the composition may further 
comprise foaming agents, pearling agents and/or conditioners. 

15 

Typical preservatives Include the parabens, formaldehyde, Kathon CG, Bronidox, Bronopol, 
p-chloro-m-cresol, chlorhexidine, benzalkonium chloride, etc. 

Conventional ingredients may be used where the compositions of the invention are in the 
20 form of a shampoo or a soap, and typical soap and shampoo bases include such 

components as betaine, sodium lauryl sulphate, nonyl phenol, imidazole, sulphosuccinate, 
refattening agents, humectants and conditioners. 

Furthermore, it may be advantageous to provide modified release preparations in which 
25 the active compound is incorporated into a polymer matrix, or nanoparticles, or liposome 
or micelles, or adsorbed on ion exchange resins, or carried by a polymer. 

Compositions may be formulated according to conventional pharmaceutical practice and 
may be: 

30 

Semisolid formulations: Gels, pastes, mixtures; 

Liquid formulations: Solutions, suspensions, drenches, emulsions. 

35 As indicated, a pharmaceutical composition of the invention may comprise a compound of 
the invention itself or a functional derivative thereof, or a combination of such compounds. 
Examples of suitable functional derivatives include pharmaceutically acceptable salts, 
particularly those suitable for use in a cutaneous environment. Examples include 
pharmaceutically acceptable salts of the amino function, for example salts with acids 
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yielding anions which are pharmaceutically acceptable, particularly in a cutaneous 
environment. Examples include phosphates, sulphates, nitrate. Iodide, bromide, chloride, 
borate as well as anions derived from carboxylic acids Including acetate, benzoate, 
stearate, etc. 

5 

Other derivatives of the amino function include amides, imides, ureas, carbamates, etc. 

Other suitable derivatives include derivatives of the carboxyl group of the compounds of 
the invention, including salts, esters and amides. Examples include salts with 
10 pharmaceutically acceptable cations, e.g. lithium, sodium, potassium, magnesium, 
calcium, zinc, aluminium, ferric, ferrous, ammonium and lower (Ci_6)-alkyl ammonium 
salts. Esters Include lower a Iky I esters. 

The examples of compositions below illustrate examples of pharmaceutical cosmetic and - 
15 skin-care formulations according to the present Invention, but should not In any way be 
limiting the scope of the compositions of the Invention. 

The cosmetic or skin care compositions comprising a compound with formula I or II is 
preferably in a form suitable for topical administration, and the composition is preferably in 
20 the form of a cream, an ointment, a lotion, a liniment, a gel, a paste, a stick, a spray, a 
shampoo, a soap, a hair conditioner or a powder. Such compositions may be prepared as 
described herelnbefore. 

The cosmetic or skin care composition or the invention Is suitable for treatment of cosmetic 
25 skin conditions, such as acne, xeroderma or other hyperkeratotic conditions, e.g., 
callosities and keratosis pilaris. 

Accordingly, In a further aspect the invention relates to the use of a compound with 
formula I or n for treatment or prophylaxis of cosmetic skin conditions, such as acne, 
30 xeroderma or other hyperkeratotic conditions, e.g., callosities and keratosis pilaris. 

In addition, the composition or the Invention Is suitable for treatment of skin diseases. In 
particular Inflammatory skin diseases, such as atopic dermatitis, contact dermatitis, 
eczema, psoriasis, acne, epidermal hyperkeratosis, acanthosis, epidermal Ihflamnfiatlon, 
35 dermal inflammation or pruritus. In particular, the skih disease may be pruritus. 

Thus, in a still further aspect the invention relates to the use of a compound with the 
forumula I or 11 for the manufacture of a medicament for the treatment of skin diseases. In 
particular inflammatory skin diseases, such as atopic dermatitis, contact dermatitis. 



wo 2004/108139 



PCT/DK2004/000388 



41 

eczema, psoriasis, acne, epidermal hyperkeratosis, acanthosis, epidermal inflammation, 
dermal Inflammation or pruritus. 

It will be understood that in a preferred embodiment of the invention, said compound 
5 and/or composition Is administered topically- 

In addition. It Is contemplated that the composition of the Invention may also be used for 
treatment of microbial Infections as well as wound healing. 

10 Moreover, It is envisaged that a compound of formula I or II is suitable for the treatment 
of cancer, in particular ovarian cancer. In an interesting embodiment of the Invention said 
cancer is a carcinoma, such as a carcinoma selected from the group consisting of 
malignant melanoma, basal cell carcinoma, ovarian carcinoma, breast carcinoma, non- 
small cell lung cancer, renal cell carcinoma, bladder carcinoma, recurrent superficial 

15 bladder cancer, stomach carcinoma, prostatic carcinoma, pancreatic carcinoma, lung 
carcinoma, cervical carcinoma, cervical dysplasia, laryngeal papillomatosis, colon 
carcinoma, colorectal carcinoma and carcinoid tumors, in particular ovarian carcinoma. 

Accordingly, in an even further aspect the Invention relates to the use of a compound with 
20 the formula I or II, or a pharmaceutically acceptable salt thereof, for the manufacture of a 
medicament for the treatment of cancer, in particular for the treatment of ovarian cancer. 

The compounds of formula I or II are effective over a wide dosage range. For example. In 
the treatment of adult humans, dosages from about 0.05 to about 100 mg, preferably from 

25 about 0.1 to about 100 mg per day may be used. A most preferable dosage is about 0.1 
mg to about 70 mg per day. In choosing a regimen for patients, it. may frequently be 
necessary to begin with a dosage of from about 20 to about 70 mg per day and when the 
condition Is under control to reduce the dosage as low as from about 0.1 to about 10 mg 
per day. The exact dosage will depend upon the mode of administration, on the therapy 

30 desired, form in which administered, the subject to be treated and the body weight of the 
subject to be treated, and the preference and experience of the physician or veterinarian in 
charge. 

Generally, the compounds of the present Invention are dispensed in unit dosage form 
35 comprising from about 0.1 to about 100 mg of active ingredient together with a 
pharmaceutically acceptable carrier per unit dosage. 

Usually, dosage forms suitable for oral, nasal, pulmonal or transdermal administration 
comprise from about 0.001 mg to about 100 mg, preferably from about 0.01 mg to about 
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50 mg of the compounds of formula I or formula n admixed with a pharmaceutically 
acceptable carrier or diluent. 

The compounds may be administered concurrently, simultaneously, or together with a 
5 pharmaceutically acceptable carrier or diluent, whether by oral, rectal, or parenteral 
(Including subcutaneous) route. The compounds are often, and preferably, in the form of 
an alkali metal or earth alkali metal salt thereof. 

Suitable dosage ranges varies as indicated above depending upon the exact mode of 
10 administration, form in which administered, the indication towards which the 

administration is directed, the subject involved and the body weight of the subject 
Involved, and the preference and experience of the physician or veterinarian in charge. 

Apart from the therapeutfc use of the compounds of formulas I and II, they may be useful 
15 in vitro tools for Investigating the inhibition of SCCE activity. 

The present Invention is further Illustrated by the following non-limiting examples. 



wo 2004/108139 



PCT/DK2004/000388 



43 

EXAMPLES 

Example 1. Methods for Identtfymo inhibitory compounds 

5 

Preparation of active SCCE 

Recombinant active human SCCE was produced essentially as described in WO 95/00651. 
The cDNA encoding human SCCE was introduced into a BPV vector under the control of the 
10 murine MT promoter and expressed in transfected C127 cells. The produced SCCE was 
purified and activated using immobilized bovine trypsin. 

Identffication of SCCE Inhibitors (the "SCCE Inhibitor Test") 

15 SCCE activity was determined using the chromogenic substrate S-2586 (MeO-Suc-Arg-Pro- 
Tyr-pNA) (Chromogenix, Molndal, Sweden) by measurement of the change in absorbance 
at 405 nm essentially as described in WO 95/00651. Inhibitors were dissolved in DMSO 
and added to the reaction mixture (10 mM sodium phosphate, pH 7.2, 0.5 M NaCI, 
2.5 pg/ml SCCE) at appropriate concentrations followed by incubation for 10 min before 

20 the start of the enzymatic reaction by subsequent addition of the substrate S-2586 to a 
final concentration of 1 mf^. The change in absorbance at 405 nm after 60 min was 
recorded and used as a measure of SCCE activity. The assay temperature was 37*»C. IC50 
values were determined for compounds showing an inhibitory effect on SCCE activity at 
concentrations of 10 mM or lower The IC50 values were used to Identify compounds as 

25 SCCE Inhibitors of the Invention. 

Results 



T able lA 





Compound 


IC50 pM 


I-l 


2-Phenyl-ben2o[d][l,3]oxazrn-4-one 


2 


1-2 


7-CWoro-2-(2-chloro-4-nitro-phenyl)-benzG[d][l,3]oxazm-4-one 


0.1 


1-3 


2-(2-Iodo-phenyl)-6,7-dimethoxy-ben2o[d][l,3]oxa2in-4-one 


0.1 


1-4 


7-Chloro-2-thiophen-2-yl-benzo[d][l,3]oxazin-4-one 


0.25 


1-5 


2-{2-Chloro-4-nitro-pbenyl)-6,7-dimethoxy-ben2o[d]tl>3]oxa2in-4-one 


0.5 


1-6 


2-(2-ChlorQ-5-nitro-phenyI)-benzo[d][l,3]oxazin-4-one 


0.5 


1-7 


5,7-DichIoro-2-(dimethylammo-benz[d][l,3]oxazin-4-one 


2 


1-8 


2-Pyridin-4-yl-ben2o[dJ[l,3]oxa2in-4-one 


5 


1-9 


2-Thlopiien-2-yl-benzo[dl[l,3]oxazln-4-one 


5 
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Compound 


ICso |iM 


I-IO 


7^«-f2— Hvrlrrvvx/— nhon\/I^-l-»QrtTr\rrnrf ^ ^»-.^ 

^ nyuruAy pnenyi^-Denzoi.ajii^ojoxazin-4-orie 


5 


I-ll 


^ riuuru pnenyi^-o,/-aimeLnoxy-Denzo[clj[l,3joxazin-4-one 


0.7 


1-12 


/ v-.inuru ^ ^tnyi-pnenyi7Denzo[aj[i,ojoxazin-4-one 


2 


1-13 


/ \^iHuiu ^ v.-^ 'f»"tnyi-^-riiu o-pneny>j-Denzo[dJtl,3joxazin-4-on^ 


2 


1-14 


1*+ vo,y i^fMieLiioxy ^ oxo-'4n-DenzotajLi,3joxa2m-2-yi)-pnenyIJ-acetarnide 


5 


1-15 


AAv^truii^ aulu *t UAU 'Tri-Denzo[_aj[±,ojoxazin-z--yi}-pnenyl estsr 


5 


1-16 


^ v^iiiuru pnenyi^-o,/-aimecnoxy-Denzo[oj[i,jjoxazin-4-one 


0.17 


1-17 


o uiiiuro z-tniopnen-z-yi-Denzo[ej[i,j>joxazin*-4-one 


0.32 


1-18 


\j fuiari z^-yi-uenzotej|^i,jjoxazin-4-ons 


0.60 


I. JL 7 


l-^ '>-nioropnenyij-Denzoi,ejLir^Joxazin-4-one 


4 








TT-1 

X± J. 


t> tmyi~-i-(z-nuoro-pnenyl}-tnieno[2,3-ci][l,3Joxazm''4-one 


0.07 


II-2 


o riemyi-z-napntaien-l-yj-tnieno[2,3-cij[l,3joxazin-4--one 


0.05 


11 C> 


b-tcnyi-z-o-toiyi-tn»eno[2,3-^aJIl,3joxazin-4-one 


0.15 


Jii 


b-ttnyi-2-(4-riuoro-pnenyi)-tnieno[2,3-d][l,31oxazin-4-one 


0.3 


11 


2-(2-cnloro-pnenyl)-4H-tnieno[3,2-d][l,3]oxazin-4-one 


0.5 


11 O 


z-pnenyl-4H-tnieno[3,2-dj[l,3]oxa2in-4-one 


1 


11 / 


2-Furan-2-y!-5,6-dimethyMhieno[2,3-d][l,3]oxazln-4-one 


1.5 


11 O 


z-'(4-riuoro-phenyl)-4H-thieno[3,2-d][l,3]oxazin-4-one 


1 




2-(4-Bromo-phenyl)-6-ethyl-thieno[2,3-d][l,3]oxazm-4-one 


1 


XL J.\J 


6-{2-Chloro-phenyl)-2,3-dihydro-lH-5-oxa-8-thi'a-7-aza-cyclopenta[a]indene-4-one 


0.02 


TT-1 1 
li~ J. J. 


6-Furan-2-yl-2,3-dihydro~lH-5-oxa-8-thia-7-aza-cyclopentata]mden-4-one 


0.2 




o i^nenyi-z,3-ainyaro-iH-5-oxa-8-thia-7-a2a-cyclopenta[a]inden-4-one 


0.2 


11-13 


6-(4-F!uoro-phenyl)-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopentaIa]inden-4-one 


0.3 


11-14 


o 1 niopnen-z-y i-z,3-ainyaro- 1 H-5-oxo-8-th(a-7-aza-cydopenta [a]mden-4-one 


0.3 


TT-1 ^ 


2-(2-F)uoro-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one 


0.07 


IMG 


2-(2-Methoxy-phenvlV5.6,7.8-tetrahvdra-3-oxa-Q-thia-i-?i7a-flMnrian-4-nvi<:» 


U.07 


n-17 


2-phenyl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one 


0.7 


n-18 


2-Waphtalen-lry|-5,6,7,8-tetrahydro-3-oxa-9-thla-l-a2a-ftuoren-4-one 


1 


11-19 


2-Thiophen-2-yr-5,6,7,8-tetrahydro-3-oxa-9-thla-l-a2a-fluoren-4one 


1 


n-20 


2-(3-Methoxy-phenyO-5,6;7,8-tetrahydro-3-oxa-9~thia-l~aza-fIuoren-4-one 


2 


n-21 


2-Pyridm-4-yI-6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-aza-benzo[a]azuren-4-one 


2 


11-22 


2-MethyI-6,7,8,9-tetrahydro-5H-3-oxa-10-thia-l-a2a-benzo[a]azulen-4-'One 


>io 
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Table IB 



Compound 


% SCCE activity 
1 uM 5 jiM 10 uM 


1" J. 






27 


M. ^ 


15 


O 




Jt J 






0 


It 


22 


5 




1. 3 






9 








22 


1-7 






7 


T Q 






24 








23 




71 


47 


32 


I-ll 


39 


8 




1-12 


33 


15 




1-13 


56 


36 




1-14 






52 


1-15 


52 


22 




1-15 


15 




3 


1-17 


18 


4 




1-18 


26 


7 




1-19 


76 


44 




1-20 


54 


16 




1-21 


47 


16 












11- 1 


0 


0 




TT O 






4 


11-3 


3 


0 





11-4 


15 


8 




11-5 






1 


11-5 






9 


TT "7 

il-7 


50 


13 




TT O 

II-o 






10 


II-9 


58 


37 




II-IO 


10 


2 




nil 


8 


8 




n-12 


19 


16 




11-13 


37 


14 




11-14 


37 


21 




11-15 


7 


2.4 




11-16 


2,7 


0 
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% SCCE activity 


Compound 


1 mM 


5 uM 


10 iiM 


11-17 


45 


33 




11-18 


38 


41 




11-19 


52 


41 




11-20 


52 


42 




n-22 


49 


27 




n-23 


68 


25 





Example 2. In vivo evaluation of compounds 
5 Animal model 

Transgenic mice over-expressing human SCCE under the control of the SV40 early 
promoter were generated as described In WO 02/062135. These transgenic mice show a 
pattern of SCCE-expression which is similar to the expression pattern seen in psoriasis 

10 lesions and chronic lesions in atopic dermatitis in humans, i.e. expression in suprabasal 
cells which increases with distance from the basal layer. The transgenic mice develop 
pathological skin changes with marked hyperkeratosis, increased epidermal thickness, and 
dermal inflammation. From the age of 8-10 weeks transgenic mice show signs of itch, the 
frequency of which increase with age. The increase marked changes in skin morphology 

15 Including increased epidermal thickness, also causes higher transepidermal water loss. 

In vivo effect of SCCE Inhibitors 

Transgenic mice, 6-9 month of age, were treated daily with compound 1-3 (2-(2-Iodo- 
20 phenyl)-6,7-dimethoxy-ben2o[d][l,3]oxazin-4-one) which was identified as an SCCE 

inhibitor as described above during 8 days. The substance was initially dissolved in DMSO 
and formulated In vehicle containing 45% isopropanol, 6% 1,2-propanediol with a 1.2% 
final concentration of DMSO. Two different concentrations of inhibitor, 300 pM and 30 pM, 
were formulated. 

25 

The study contained four different treatments with 3-4 mice in each group. Each mouse 
used In the study had phenotypic changes typical of SCCE transgenic animals. 

Treatments: 
30 - high dose (300 pM) of compound 1-3 
- low dose (30 pM) of compound 1-3 
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- positive control {a pharmaceutical formulation (Betnovat, Glaxo SmithKline AB) 
containing betametasone) 

- negative control, vehicle (a pharmaceutical formulation lacking active substance) 

5 The formulations (500 ^I/mouse) were applied once dally (late afternoon) on the area 
around the ears and on the back of the mice. Mice were treated during 8 days and 
measurements of transepidermal water loss (TEWL) were performed during the treatment 
period. 

10 Transepidermal water loss (TEWL) 

TEWL was measured on the back of mice with an Evaporimeter from DermaLAB (Cortex 
Technology ApS, Hadsund, Denmark} according to manufactures protocol. Before 
measurements, mice were given an Intraperitoneal injection of Dormlcum, Hypnorm and 
15 sterile water as cocktail (1:1:2). The dose used, 2.5 \x\ per gram body weight. 

TEWL was measured on In the morning at day 0, 3, 5 and 8 for 1 min repeated twice. 

Results - TEWL 

Both concentrations of inhibitor improves TEWL with approximately half the efficiency of 
20 the positive control (Betamethasone) see Figure 1. 

Histological changes 

Histological studies of skin morphology were performed on sacrificed mice after the last 
25 day of treatment (day 8). Tissue samples were fixed In. 4% phosphate-buffered 

formaldehyde for 24h in room temperature (RT) and then embedded in paraffin using 
standard histological procedure. To analyze tissue morphology, embedded tissue was 
sectioned (5 ^m) and then stained with haematoxylin and Eosin (H/E) using standard 
histological protocols. 

30 

Results - Histological changes 

Both concentrations of Inhibitor had positive effects on skin morphology to a higher degree 
then vehicle group, without the side effects (unusually thin epidermis) found In the positive 
35 control group (Betamethasone) see Table 2. 
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Table 2. Skin morphology after treatment 



Treatment 


Morphology changes 


Unusually thin epidermis 


Vehicle 


2/4 


0/4 


Betamethasone 


0/3 


3/3 


Compound 1-3, 30 jiM 


1/4 


0/4 


Compound 1-3, 300 \xM 


1/4 


0/4 
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CLAIMS 

1. Use of a compound with the formula I or II 




I n 



wherein 

X is O or S; Y is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, IMH or N If the nitrogen atom is 
10 bonded to an adjacent carbon atom via a double bond; 



Q, V, and T are Independently CH, CH2/ S, N, or O; 



ring A, ring B, ring C and ring D may be aromatic, saturated or pariily saturated; 

15 

Ri and R2, if present, are independently 

Ci-8-alkyl, C2-8-aikenyl, Cz-s-alkynyl or C3.6-cycloall<yl, each optionally substituted with 
halogen, OH, NH2, NHR4, N(R4)2, NHCOR4, Q-e-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or C6N(R4)2; H, halogen, CF3, Gi-e-alkoxy, Ci_s-alkyIthio, OCF3, COOH, CIM, CONH2, 
20 CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, 
SO2NHR4, SO2R4, SOR4, Ci-4-alkoxycarbonyl, aryl, ar/loxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 
-(CH2)n-, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
25 replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
the group consisting of O, S, NH and N if the nitrogen atom is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents Individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Gi-6 alkoxy, trifluoromethoxy, carbamoyl, CONHFI4, or CON(R4)2; 

30 

R3 is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Q-e- 
alkoxy, Q-s-alkylthio, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N(R4)2, 
NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, SO2R4, SOR4, Q-4- 
alkoxycarbonyl, aryl, ar/Ioxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, Ci-s-alkyl, 
35 C2-8-alkenyl, Cj.g-alkynyl or Cs-s-cycloalkyI, each Ci^-alkyl, Cz-s-alkenyl, C2-8-alkynyl or C3.6- 
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cycloalkyi being optionally substituted with halogen, CF3, OCF3, COOH^ CN, CONH^, 
CONHR4, CON(R4)2. OH, NO2, NH2. NHFU. N(R4)2, NHCOR4, NHSO2R4. SO2NH2, SO2NHR4, 
SO2R4A SOR4, alkoxy, or carbamoyl; and 

5 R4 Is Ci.4-alkyl, C2-4-a!kenyl, C2-4-alkynyl, C3-6-cycloaIkyl, Q-g-alkoxy, Ci.6-a!kylthfo, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

or a pharmaceutical acceptable salt thereof, 

for the manufacture of a medicament for the treatment or prevention of skin diseases. 

10 

2. Use according to claim 1, wherein said skin disease is selected from the group consisting 
of atopic dermatitis, contact dermatitis, eczema, psoriasis, acne, epidermal hyperkeratosis, 
acanthosis, epidermal Inflammation, dermal inflammation and pruritus. 

15 3. Use according to claim 2, wherein said skin disease is pruritus. 

4. Use of a compound with the formula I or II 




20 I n 

wherein 

X is O or S; Y is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

25 

W, Q, V, and T are Independently CH, CH2, S, or O; 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

30 Ri and R2, if present, are independently 

Ci.s-alkyl, C2-8''alkenyl, Cz^s-alkynyl or Cg-s-cycloalkyl, each optionally substituted with 
halogen, OH, NH2, NHI^, N(R4)2, NHCOR4, d-e-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or CON{R4)2; H, halogen, CF3, Q-e^aikoxy, Ci.e-alkylthio, OCF3, COOH, CN, CONH2, 
CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, 
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SO2NHR4, SO2R4, SOR4, Ca.4-a!koxycarbonyi, aryl, aryloxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atonns in ring A or ring C, together form a moiety 
-(CH2)n-, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
5 replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
the group consisting of O, S, NH and H if the nitrogen atom is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Ci-6 alkoxy, trffluoromethoxy, carbamoyl, CONHR4, or CON{R4)2; 

10 

R3 is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Ci-e- 
alkoxy, Q^e-aikylthio, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N{R4)2, 
NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4/ SO2NH2, SO2NHR4, SO2R4, SOR4, Ci^- 
alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, Ci.8-alkyl, 
15 Cz-s-alkenyl, Cz-s-alkynyl or Ca-e-cycloalkyI, each Cj-s-alkyl, Cz-s-alkenyl, Cz-g-alkynyl or C3-6- 
cycloalkyl being optionally substituted with halogen, CF3, OCF3, COOH, CN, CONH2, 
CONHR4, CON(R4)2. OH, NO2, NH2, NHR4, N(R4)2/ NHCOR4, NHSO2R4/ SO2NH2, SO2NHR4, 
SO2R4/ SOR4, Ci-4 alkoxy, or carbamoyl; and 

20 R4 is Ci.4-alkyl, C2.4-alkenyl, C2-4-alkynyl, Cs^e-cycloalkyl, Q-e-alkoxy, Q-e-alkylthio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

or a pharmaceutical acceptable salt thereof, 

for the manufacture of a medicament for the treatment of cancer. 

25 

5. Use according to claim 4, wherein said cancer is ovarian cancer. 

6. Use according to any of claims 1-5, wherein the compound is selected from compounds 
of formula la or Ila 

30 




la 

wherein 



Ila 
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X is O or S; Y is Independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

5 T and W are CH, CHz, or S, wherein one of T and W Is S; 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; and 
Ri, R2 and R3 are as defined In claim 1. 

10 

7. Use according to claim 6, wherein X is O; Y is Independently NH or N If the nitrogen 
atom is bonded to an adjacent carbon atom via a double bond; Z Is Independently O, NH 
or N if the nitrogen atom is bonded to an adjacent carbon atom via a double bond. 

15 

8. Use according to claim 7, wherein ring A and ring C are aromatic and wherein ring B and 
ring D are partly saturated. 

9. Use according to claim 8, wherein the compounds are selected from compounds having 
20 one of the below listed formulas: 
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5 wherein Ri, R2 and R3 are as defined in clainn 1. 

10. Use according to claim 9, wlierein Ri and R2, if present, are independently 
Ci_8-all<yl optionally substituted witli lialogen, OH, NH2, NHR4, l^(R4)2/ NHCOR4, Q-g-alkoxy, 
trifluoromethoxy, carbamoyl, CONHR4 or CON(R4)2; halogen, Q-g-alkoxy; 
10 or Ri and R2, when bonded to adjacent atoms, together form a moiety -(CHzV, where n = 
3, 4 or 5, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, rJHz, NHR4/ 
N(R4)2, NHCOR4, Ci.6-all<oxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2- 

15 11. Use according to claim 10, wherein Ri and Rz. if present, are independently chlorine or 
0-CH3- 

12. Use according to claim 10, wherein, the compounds are selected from compounds 
having one of the below listed formulas: 
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wherein R3 is as defined in claim 1. 

13. Use according to aiiy of claims 1-12, wherein R3 ts phenyl, l-naphtyl, 4-pyrldinyl, 2- 
10 furanyl or 2-thienyl, each optionally substituted with halogen, CF3, OCF3, COOH, CN, 

CONH2, CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N(i^)2, NHCOR4, NHSOal^, SO^NHz, 
SO2NHR4, SO2R4, SOR4, Ci_4 alI<oxy, or carbamoyl; halogen, CF3, Ci-e-alkoxy, Ci_6-alkylthio, 
OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N(R4)2. NHCOR4, NHSO2R4, 
CON{R4)2, CONHSO2R4, SO2NH2, 5O2NHR4, SO2R4, SOR4, Ci,4-aikoxycarbonyl, aryl, aryloxy, 
15 heteroaryl, heteroaryloxy, alkylphenyl, or tetrazole. 

14. Use according to any of claims 1-13, wherein the compound Is selected from the group 
consisting of 

2-Phenyl-benzo[d3[l,3]oxa2in-4-one, 
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7-Chloro-2-(2-chloro-4-nltro-phenyl)-benzo[d][l,3]oxa2in-4-one, 

2-{2-Iodo-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one, 

7-Chloro-2-thiophen-2-yl-benzo[d][l,3]oxa2in-4-one, 

2~{2-Chloro-4-nitro-phenyl)-6,7-drmethoxy-benzo[d][l,3]oxa2in-4-one, 
5 2-(2-Chloro-5~nitro-phenyl)-ben2o[d][l,3]oxa2in-4-one, 

5,7-Dichloro-2-(dimethylamino-benz[d][l,3]oxazin-4-one, 

2-Pyridm-4-yl-benzo[d][l,3]oxa2in-4-one, 

2-Thiophen-2-yl-ben2o[d][l,3]oxazln-4-one, 

2-(2-Hydroxy-phenyl)-benzo[d][l,3]oxa2m-4-one, 
10 2-(2-Fluoro-phenyl)-6,7~dimethoxy-benzo[d][l,3]oxa2in-4-one, 

7-Chloro-2-(4-ethyl-phenyl)ben2o[d][l,3]oxazln-4-one, 

7-Chloro-2-(3-methyl-4-nitro-phenyl)-benzo[d][l,3]oxazin-4-one, 

N-[4-{6,7-Dimethoxy-4-oxo-4H-benzo[d][l,3]oxa2in-2-yl)-phenyl]-acetamide, 

Acetic acid 4-(4-oxo-4H-benzo[d][l,3]oxa2in-2-yl)-phenyl ester, 
15 2-(2-Chlorophenyl)-6,7-dlmethoxy-ben2o[d][l,3]oxa2in-4-one^ 

6-Chloro-2-thiophen-2-yl-benzo[e][l,3]oxazin-4-one, 

6-Chloro-2-furan-2-yl-benzo[e][l,3]oxazm-4-one, 

2-(2-Chloropheny!)-ben2o[e][l,3]oxazin-4-one, 

2-Thiophen-2-yhbenzo[e][l,3]oxazin-4-one, 
20 2- Furan-2-y!-benzo[e][l,3]oxazin-4-'One, 

6-Ethyl-2-(2-fiuoro-phenylHhieno[2,3-d][l,3]oxazin-4-one, 

6-Methyl-2-naphtalen-l"yI-thieno[2,3-d]El,3]oxazln-4-one, 

6-Ethyh2-o~tolyi-thleno[2,3-d][l,3]oxa2in-4-one, 

25 6-Ethyl-2-(4-fluoro-phenyl)-thieno[2,3-d][l,3]oxa2in-4-one, 
2-(2-chloro-phenyl)-4H-thieno[3,2-"d][l,3]oxa2in-4-one, 
2-phenyl-4H-thieno[3,2-d][l,3]oxazln-4-one, 
2-Furan-2-yl-5,6-dimethyl-thieno[2,3-d][l,3]oxa2m-4-one, 
2-(4-fluoro-phenyl)-4H~thieno[3,2-d][l,3]oxa2in-4-one, 

30 2-(4-Bromo-phenyl)-6-ethyl-thienot2,3-d]tl,3]oxa2ln-4-one, 

6-(2-Chloro-phenyl)-2,3-dihydro-lH-5-oxa-8-thla-7-a2a-cyclopenta[a]lndene-4-one, 
6-Furan-2-y!-2,3-dihydro-lH-5-oxa"8-thia-7-a2a-cyclopenta[a]inden-4-one, 
6-PhenyI-2,3-dlhydro-lH-5-oxa-8-th!a-7-a2a-cyclopenta[a]inden-4-one, 
6"(4-Fluoro-phenyl)-2,3-dihydro-lH-5-oxa-8-thla-7-aza-cyclopenta[a]inden-4-one, 

35 6-Thlophen-2-yl-23-dihydro-lH-5-oxo-8-thia-7-aza-cyclopenta[a]mden-4-one, 
2-(2-Fluoro-phenyl)-5,6,7,8-tetrahydro-3-"Oxa-9-th'ia-l-a2a-fluoren-4-one, 
2-(2-Methoxy-phenyl)-5,6,7^8-tetrahydro~3-oxa-9-thia-l-aza-fluoren-4-one, 
2-Phenyl-5,6,7,8-tetrahydrQ-3-oxa-9-thla-l-aza-f!uoren-4-one, 
2-Naphtalen-l-yf-5,6,7,8-tetrahydro-3-oxa-9-thia-l-a2a"fluoren-4-one, 
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2-Th»ophen-2-yl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4one, 

2-(3-Methoxy-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fiuoren-4-one, 

2-Pyridm-4-yl-6,7,8,9-tetrahydro-5H-3-oxa-10"thia-l-a2a-benzo[a]azulen-4-one, 

and pharmaceutical acceptable salts thereof. 

5 

15. Use according to claim 14, wherein the compound Is selected from the group consisting 
of 

7-Chloro-2-{2-chloro-4-nitro-phenyl}-benzo[d][l,3]oxazin-4~one, 

2-(2-Iodo-phenyl)-6,7-dimethoxy-benzotd][l,3]oxazin-4-one, 
10 7-ChIoro-2-thiophen-2-yl-benzo[d][l,3]oxazin-4-one, 

2'-(2-Chloro-4-nitro-phenyl)-6,7-dimethoxy-benzo[dl[l,3]oxazin-4-one, 

2-(2-Chloro-5-nitro-phenyI)-benzo[d][l,3]oxazin-4-one, 

2-(2-Fluoro-phenyl)-6,7-dimethoxy-benzo[d][l,3]oxazin-4-one, 

2-(2-Chlorophenyl)-6,7-dimethoxy-benzo[d][l,3]oxazln-4-one, 
15 6-Chloro-2-thiophen-2-yI-benzo[e][l,3]oxazin-4-one, 

6-Chloro-2-furan-2-yl-benzo[e][l,3]oxazin-4-one, 

6-Ethyl-2'(2-fluoro-phenyl)-thleno[2,3-d][l,3]oxazin-4-one, 
6-Methyl-2-naphtalen-l-yl-thleno[2,3-d][l,3]oxazin-'4-one, 
20 6-Ethyl-2-o-tolyhthieno[2,3-d][l,3]oxazin-4-one, 

6-Ethyl-2-(4-fluoro-phenyl)-thleno[2,3-d][i,33oxazin-4-one, 
2-(2-chloro-phenyl)-4H-thieno[3,2-d][l,3]oxazin-4-one, 

6-(2-Chlora-phenyl)-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]indene-4-one, 
6-Furan-2-yl-2,3-dJhydro-lH-5-TOxa-8-thla-7-aza-cyclopenta[a]inden-4-one, 

25 .6-Phenyl-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]inden-4-one, 

6-{4-Fluoro-phenyl)-2,3-dihydro-lH-5-oxa-8-thia-7-aza-cyclopenta[a]inden-4-one, 
6-Thiophen-2-y!-2,3-dlhydro-lH-5-oxo-8'thia-7-aza-cydopenta[a]mden-4-one, 
2-(2-Fluoro-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
2-(2~Methoxy-phenyl)-5,6,7,8-tetrahydro-3-oxa-9-thia-l"aza-fluoren-4rone, 

30 2-Phenyl-5,6,7,8-tetrahydro-3-oxa-9-thia-l-aza-fluoren-4-one, 
and pharmaceutical acceptable salts thereof. 

16. Use according to any of claims 1-15, wherein said compound, when assayed in the 
"SCCE Inhibitor Test" described herein, has an ICso value of less than 5 \xM. 

35 

17. Use according to claim 16, wherein said compound, when assayed In the "SCCE 
Inhibitor Test" described herein, has an IC50 value of less than 1 nM. 
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18- Use according to claim 17, wherein said compound, when assayed in the "SCCE 
Inhibitor Test" described herein, has an IC50 value of less than 0.5 jxM. 

19. A method for modulating and/or normalizmg an impaired skm barrier in a mammal, 
5 which method comprises administering an effective amount of at least one compound with 
formula I or II 



ID wherein 

X Is O or S; Y is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

15 W, Q, V, and T are independently CH, CH2, S, N, or O; 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

Rj and R2, If present, are independently 

20 Ci-8-alkyl, Cz-e-alkenyl, Cz-s^alkynyl or Cs-e-cycloalkyl, each optionally substituted with 
halogen, OH, NH2, NHR4, N(R4)2. NHCOR4, Q-e-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or CON(R4)2; H, halogen, CF3, Q^e-alkoxy, Ci.e-aikylthio, OCF3, COOH, CN, CONH2, 
CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2. CONHSO2R4, SO2NH2, 
SO2NHR4, SO2R4, SOR4, Ci-4-alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 

25 alkylphenyl, or tetrazole; 

or Ri and Rz, when bonded to adjacent atoms In ring A or ring C, together form a moiety 
-{CH2)n-/ where n = 1-5, and wherein 1, 2 or 3 CH2 units In said moiety are optionally 
replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
the group consisting of O, S, NH and N if the nitrogen atom is bonded to an adjacent atom 

30 via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, Ci-6 alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2; 

R3 Is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Ci-e- 
35 alkoxy, Q-g-alkylthlo, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N(R4)2, 




I 



II 
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NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, SO2R4, SOR4, Ci.4- 

alkoxycarbonyl, aryl, aryfoxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, Ci-s-alkyl, 
C2-8-all<enyl, Ca^g-alkynyl or Cs-s-cycloalkyl, each Q-s-alkyl, Cz-s-aikenyl, Cz-s-alkynyl or C3-6- 
cycloalkyl being optionally substituted with halogen, CF3, OCF3, COOH, CN, CONH2, 
5 CONHR4, CON(R4)2, OH, NO2, NHR4, N(R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 

SO2R4/ SOR4, Ci^ alkoxy, or carbamoyl; and 

R4 IS Ci.4-alkyl, C2.4-alkenyl, C2^4-aikynyl, Cs-e-cydoalkyl, Q-e-alkoxy, Q_5-alkylthio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

10 

or a pharmaceutical acceptable salt thereof, to a mammal in need thereof. 

20. A method for treatment of a skm disease In a mammal, which method comprises 
administering an effective amount of at least one compound with formula I or II 

15 



wherein 

X is O or S; Y Is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
20 carbon atom via a double bond; Z Is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

W, Q, V, and T are independently CH, CH2, S, N, or O; 

25 ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

Ri and R2, if present, are independently 

Ci-s-alkyl, Cz-s-alkenyl, Cz-s-alkynyl or Ca-e-cycloalkyI, each optionally substituted with 
halogen, OH, NH2, NHR4, N{R4)2, NHCOR4, Q^g-alkoxy, trifluoromethoxy, carbamoyl, 
30 CONHR4 or CON(R4)2; H, halogen, CFb^ Ci_6-alkoxy, Ci_6-alkylthio, OCF3, COOH, CN, CONH2, 

CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2r CONHSO2R4, SO2NH2, 

SO2NHR4, 5O2R4, SOR4, Ci-4-alkQxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or R, and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 




I 



II 
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-(CH2)n-, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
replaced by 1, 2 or 3 heteroatonns, wherein each heteroatonn is individually selected from 
the group consisting of O, NH and N if the nitrogen atom is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
5 substituents individually selected from the group consisting of halogen, OH, NHz^ NHFU^ 
N(R4)2, NHCOR4, C1.6 alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2; 

R3 Is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Q-e- 
alkoxy, Q-e-alkylthio, OCF3, COOH, CN, CONH2. CONHR4, OH, NO2, NH2, NHR4, N(R4)2, 

10 NHCOR4, NHSO2R4, CON{R4)2, CONHSO2R4, SO2NH2, SO2IMHR4, 5O2R4, SOR4, Ci-4- 

alkoxycarbonyl, ar/l, aryloxy, heteroaryl, heteroaryloxy^ alkylphenyl, tetrazole, Ci_8-alkyl, 
Cz-B-atkenyl, Ca-s-alkynyl or Cs-e-cycloalkyl, each Ci_8-alkyl, Cs-s-alkenyl, C2.8-a[kynyl or C3-6- 
cycloalkyl being optionally substituted with halogen, CF3, OCF3, COOH, CN, COIMH2, 
CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N{R4)2, NHCOR4, NHSO2R4. SO2NH2, SO2NHR4, 

15 SO2R4, SOR4, C1.4 alkoxy, or carbamoyl; and 

R4 is Ci-4-alkyl, C2.4-alkenyl, Cz-^-alkynyl, Ca-e-cycloalkyl, Ci.6-alkoxy, Q-e-alkyithio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

20 or a pharmaceutical acceptable salt thereof, to a mammal in need thereof. 

21, The method according to claim 20, wherein said skin disease is selected from the 
group consisting of atopic dermatitis, contact dermatitis, eczema, psoriasis, acne, 
epidermal hyperkeratosis, acanthosis, epidermal Inflammation, dermal Inflammation and 

25 pruritus. 

22. The method according to claim 21^ wherein said skin disease is pruritus. 

23- A method for treatment of mammals suffering from cancer, which method comprises 
30 administering a therapeutically effective amount of at least one compound with formula I 
or II 




I n 

35 wherein 



wo 2004/108139 



PCT/DK2004/000388 



60 



X is O or S; Y is independently O, S, NH or N if tlie nitrogen atom is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

5 W, Q, V, and T are independently CH, CHz, S, N, or O; 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

Ri and R2, if present, are independently 

10 Ca.8-alkyl, Q-e-alkenyl, Q-e-alkynyl or Cg-e-cycioalkyl, each optionally substituted with 
halogen, OH, NH2, NHR^, N(R4)2, NHCOR4, Q-e-alkoxy, trifluoromethoxy, carbamoyl, 
CONHR4 or CON(R4)2; H, halogen, CF3, Q-s-alkoxy, Cx-g-alkylthio, OCF3, COOH, CN, CONH2, 
CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, 
SO2NHR4, SO2R4, SOR4, Ci-4-alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 

15 alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 
_(CH2)n-, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
the group consisting of O, S, NH and N if the nitrogen atom is bonded to an adjacent atom 

20 via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, NH2, NHR4, 
N(R4)2, NHCOR4, C,.6 alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2; 

R3 is ar/l or heteroaryl, each optionally substituted with one or more halogen, CF3, Cs- 
25 alkoxy, Q-g-alkylthlo, OCF3, COOH, GN, CONH2, CONHR4, OH, NO2, NH2, NHR4, NCMa, 

NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, SO2R4, SOR4, Ci.4- 

alkoxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazoie, Q.s-alkyI, 
C2-8-alkenyl, Cz-s-alkynyl or Cs-s-cycloalkyl, each Q.s-alkyI, C2-8-alkenyl, Cz.B-alkynyl or C3-6- 
cydoalkyl being optionally substituted with halogen, CF3, OCF3, COOH, CN, CONH2, 
30 CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 
S02f^, SOR4, C1.4 alkoxy, or carbamoyl; and 

R4 is Ci.4-alkyl, C2.4-alkenyl, C2-4-alkynyl, Cs-e-cycloalkyI, Ci.6-alkoxy, Ci.6-alkylthio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

35 

or a pharmaceutical acceptable salt thereof, to a mammal in need thereof. 



24. The method according to claim 23, wherein said cancer is ovarian cancer. 
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25. The method according to any of claims 19-24, wherein said compound is as defined in 
any of claims 6-18. 

26. A cosmetic or skin care composition comprising at least one compound with the 
5 formula I or II 



R1 <> 



R2-2- aT B T 



I 




wherein 

10 X is O or S; Y is independently O, S, NH or N if the nitrogen atom Is bonded to an adjacent 
carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom is 
bonded to an adjacent carbon atom via a double bond; 

W, Q, V, and T are independently CH, CH2, S, N, or O; 

15 

ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 
Ri and R2, if present, are independently 

Ci.8-alkyl, C2.8-alkenyl, Cs-s-alkynyl or Cs-e-cycloalkyI, each optionally substituted with 
20 halogen, OH, NH2, NHR4, N{R4)2, NHCOR4, Q,e-alkoxy, trlfluoromethoxy, carbamoyl, 

CONHR4 or CON(R4)2; H, halogen, CF3, Ci-5~alkoxy, Ci.e-aikylthio, OCF3, CGOH, CN, CONH2, 
CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2, CONHSO2R4, SO2NH2, 
SO2NHR4, SO2R4, SOR4, Ci.4-alkoxycarbonyl, aryl, ar/loxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 
25 or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together form a moiety 
•^(CH2)n-, where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is individually selected from 
the group consisting of O, S, NH and N if the nitrogen atom Is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
30 substltuents Individually selected from the group consisting of halogen, OH, NH2, NHR4/ 
N(R4)2, NHCOR4, Q-e alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or CON(R4)2; 



R3 is aryl or heteroaryl, each optionally substituted with one or more halogen, CF3, Q., 
alkoxy, Ca-e-alkylthio, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N{R4) 
35 NHCOR4, NHSO2R4/ CON(R4)2, CONHSO2R4, SO2NH2, SO2NHR4, SO2R4. SOR4, 



■6" 
2/ 
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alkoxycarbony!, aryi, aryloxy, heteroaryl, heteroaryloxy, alkylpheny!, tetrazole, Ci_8-atkyl, 
C2-8-alkenyi, C2-8-alkyny! or Ca^e-cycloalkyl, each Q-s-alkyl, Cz-g-alkenyl, C2-8-alkynyl or C3.6- 
cycloalkyi being optionally substituted with halogen, CF3, OCF3, COOH, CH, CONH2, 
CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N{R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 
5 SO2R4/ SOR4, C3.4 alkoxy, or carbannoyi; and 

R4 IS Ci-4-a!kyl, C2-4-aIkenyl, C2.4-alkynyl, Cs-e-cycloalkyl, Q-g-alkoxy, Q>6-a!kylthio, ary!, 
aryloxy, heteroaryl, or heteroaryloxy; 

10 or a pharmaceutical acceptable salt thereof, 

said composition being in a form suitable for topical administration, and selected from the 
group consisting of a cream, an ointment, a lotion, a liniment, a gel, a paste, a stick, a 
spray, a shampoo, a soap, a hair conditioner and a powder. 



27. The composition according to claim 26, wherein said compound is as defined in any of 
claims 6-18. 

28. Use of a compound with the formula I or II 

20 



wherein 

X is O or S; Y is independently O, S, NH or N if the nitrogen atom is bonded to an adjacent 
25 carbon atom via a double bond; Z is independently O, NH or N if the nitrogen atom Is 
bonded to an adjacent carbon atom via a double bond; 

W, Q, V, and T are Independently CH, CH2, S, N, or O; 

30 ring A, ring B, ring C and ring D may be aromatic, saturated or partly saturated; 

Ri and R2, if present, are independently 

Ci-s-alkyl, C2.8-alkenyl, Cz-s-alkynyl or C3-6- cycloalkyi, each optionally substituted with 
halogen, OH, NH2, NHR4, N(R4)2, NHCOFU, Ci-6-alkoxy, trifluoromethoxy, carbamoyl, 
35 CONHR4 or CON(R4)2; H, halogen, CF3, Q-.6-alkoxy, Q.s-alkylthio, OCF3, COOH, CM, CONH2, 



15 
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CONHR4, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, CON(R4)2r CONHSO2R4, SO2NH2, 

SO2NHR4. SO2R4, SOR4, Ci.4-a}koxycarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy, 
alkylphenyl, or tetrazole; 

or Ri and R2, when bonded to adjacent atoms in ring A or ring C, together fornn a moiety 
5 -{CH2)n'r where n = 1-5, and wherein 1, 2 or 3 CH2 units in said moiety are optionally 
replaced by 1, 2 or 3 heteroatoms, wherein each heteroatom is Individually selected from 
the group consisting of O, S, NH and N if the nitrogen atom Is bonded to an adjacent atom 
via a double bond, and wherein said moiety may optionally be substituted with 1, 2 or 3 
substituents individually selected from the group consisting of halogen, OH, NH2, NHR4r 
10 N(R4)2, NHCOR4, Ci-5 alkoxy, trifluoromethoxy, carbamoyl, CONHR4, or COIM(R4)2; 

R3 is ary! or heteroaryl, each optionally substituted with one or more halogen, CF3, Cx^s" 
alkoxy, Q-e-alkylthio, OCF3, COOH, CN, CONH2, CONHR4, OH, NO2, NH2, NHR4, N(R4)2, 
NHCOR4, NHSO2R4, CON(R4)2/ CONHSO2R4, SO2IMH2, SO2NHR4, SO2R4, SOF^, Q-4- 
15 alkoxycarbonyl, ar/l, ar/loxy, heteroaryl, heteroaryloxy, alkylphenyl, tetrazole, Ci-s-alkyI, 
C2-8~alkenyl, Cj-s-alkynyl or Ca-e-cycloalkyI, each Q.s-alkyl, Cz-s-alkenyl, Cz-s-alkynyl or C3.6- 
cydoalkyi being optionally substituted with halogen, CF3, OCF3, COOH, CN, CONH2, 
CONHR4, CON(R4)2, OH, NO2, NH2, NHR4, N(R4)2, NHCOR4, NHSO2R4, SO2NH2, SO2NHR4, 
SO2R4, SOR4, C1.4 alkoxy, or carbamoyl; and 

20 

R4 is Ca_4-alkyl, C2-4-alkenyl, C2-4-alkynyl, Cs-e-cycloalkyl, Ci.6"alkoxy, Ci-e-alkylthio, aryl, 
aryloxy, heteroaryl, or heteroaryloxy; 

or a pharmaceutical acceptable salt thereof, 

25 

for treatment or prophylaxis of cosmetic skin conditions. 



29. Use according to claim 28^ wherein said cosmetic skin condition Is acne or 
hyperkeratotic conditions. 
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